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HOW MPB bearings 
solve miniaturization problem 


for Bendix Radio 









ACTUAL SIZE MPB #3 




















MPB ball bearing used as Index Pawl ¥@s 


miniature frequency selector switch 


OPERATING CONDITIONS — miniature ball bearing serves as 
index pawl in 4-position indexing device ... bearing travels 
at 936 r.p.m. CRITICAL — low starting torque, low friction rota- 
tion ... high impact loads . . . long, trouble-free bearing life. 
RESOLVED — by use of MPB No. 3, .1875” o.d. full-race bearing. 


To quote Mr. John F. Wroten, Jr., mechanical engineer 
with Bendix Radio Division, these are some of the 
reasons why MPB bearings were selected in the minia- 
turization of their frequency selector switch: “The 
low friction rotation of the bearing practically elimi- 
nates drag in the indexing action, and reduces to a 
minimum the amount of power required for disengage- 
ment. Also, the bearing displays unusually high re- 
sistance to the frequent impact loads a detent stop of 
this kind must withstand . . . . Because rolling contact 
occurs between the pawl and the plate, the plate can 
be made of soft stainless steel.” 

For problems involving miniaturization, consult MPB, 
pioneer manufacturer of miniature ball bearings. 


Miniature Precision Bearings, Inc., 103 Carpenter St., Keene, N. H. 
« _ APB > 
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Whether the instrument system requires mechanisms 
combining miniature size with high torque, or great 
deflection with high sensitivity, or ’most any other com- 
bination of specific instrument characteristics ...more 
Model 9934—Miniature, than likely there’s a WESTON mechanism already avail- 

able which meets the requirements exactly. But for new 


self-shielded core magnet — 
mechanism designed for op- p ; or unusual needs, Weston engineers are available to as- 
eration of warning flags sist at the drawing board stage. In either case, Weston’s 







canal dae oh We tae long leadership in instrument design...since 1888... 
deflection. offers best assurance of getting mechanisms specifically 
designed for, rather than merely adapted to, the system. 
WESTON Electrical Instrument Corporation, 614 Frel- 
Model 9889—Small self- : inghuysen Avenue, Newark 5, New Jersey. 
shielded core magnet mechan- 
ism featuring spring-backed 
jewels for ruggedness and the 
requirements of vibration and 
shock; suppressed characteris- 
tics if desired; optional loca- 
tion of mounting. Capable of 
90° total deflection and can 
be used for both warning 
flags and indicator. 









Model 9897—Long scale, 250° self- 
shielded movement, linear motion for op- 
eration of pointers where great deflection 
is a requirement. Capable of sensitivities 
in the order of 1% microamperes per 
degree deflection. 
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Model 9891*—Unique “Y- 
Cor” magnet construction 
giving very high flux density 
with very high torque. De- 
signed for operating extreme- 
ly long pointers. Small size 
makes it ideal for multi-mech- 
anism instrument use. Capable 
of 45° (22.5-0-22.5°) total 
deflection, essentially linear 


up to 40° (20-0-20°). 


Model 9890*—Unique 
“Y-Cor” magnet construc- 
tion, slightly larger than 
Model 9891, giving ex- 
tremely high flux density. 
The extremely high torque 
makes it ideal for oper- 
ation of the larger and 
heavier type pointers. 














Model 9929—Self-shielded 
core magnet mechanism of 
high flux density. Designed 
for operating pointers with 
high moments of inertia. Total 
deflection up to 120 degrees 

Sleahi Also av Slahki in 
miniature size (Model 9892). 
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The camera sees »{nferno 


That’s right! The tiny white spot you see in the center of the picture 
is a water-cooled window through which a television camera has a 
bird’s eye view of the eight-story-high inferno raging in this C-E 
Utility Boiler. 

A screen in the control room of the power station shows the 
operator what the camera sees, giving him invaluable information on 
flame conditions, combustion stability, etc. 

For drama in a boiler, there’s no better show “on camera” than 
that put on by those remarkable performers—one in each of the 
four corners of the furnace—aptly named TV Burners. For these 
Tangential Vertically adjustable burners—exclusive development of 
Combustion Engineering —create a literal cyclone of flame. The four 
flame streams—blasting into each other with tremendous impact— 
result in thorough mixing of fuel and air in the shortest possible time; 
thus effecting rapid and complete combustion, whether the fuel is 
pulverized coal, oil or gas. 

Furthermore, this inferno moves up and down automatically to 
maintain the uniform steam temperature so important to peak turbine 
performance. 

While the C-E “TV” Burner is “on stage” only in large power 


COM Bus 17 ION stations, it typifies the many major advances in fuel burning and 
steam generation pioneered by Combustion. These advances mean top 
EN«s a Sek EERIN. performance in any boiler, large or small, that bears the Combustion 


nameplate. 8-811 
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Corner of furnace showing 
one of four C-E Tilting 
Burners (Type TV) for firing 
pulverized coal, oil or gas, 
separately or in combination. 




















Combustion Engineering Building 
200 Madison Avenue, New York 16, N.Y. 


BOILERS, FUEL BURNING & RELATED EQUIPMENT; PULVERIZERS, AIR SEPARATORS AND FLASH DRYING SYSTEMS; PRESSURE VESSELS; AUTOMATIC WATER HEATERS; SOIL PIPE 
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LUMMUS 


THE LUMMUS. COMPANY, 385 MADISON AVENUE, NEW YORK 17, N.Y 


DESIGNING ENGINEERS AND CONSTRUCTORS FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 
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ARTISAN 


METAL PRODUCTS INC 


EQUIPMENT FABRICATORS 


WALTHAM 
MASS USA 























73 POND STREET, WALTHAM, (Boston 54) Mass. 


AUTOCLAVES 


Artisan engineers and work- 
men are skilled in the techniques 
of metal working. Their com- 
bined knowledge and experi- 
ence in engineering and building 
special equipment and machinery 
have been of value to many 
leading mechanical and process 
industries. 

Write for a copy of “Process 
Equipment”. For a qualified engi- MIXER 
neer to call to discuss your equip- 
ment requirements, telephohe 
WaAltham 5-6800 or write to: — 
James Donovan, '28, General 
Manager. 


CONDENSERS AND 


HEAT EXCHANGERS 


DISTILLATION 


EQUIPMENT 


EXPERIMENTAL 


EQUIPMENT 


EVAPORATORS 


JACKETED KETTLES 


PIPE, PIPE Coil 


AND BEND 
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SPECIAL MACHINERY 












MELPAR 
A COMPLETE FACILITY . . . . 


has unusual advantages to offer 
qualified engineers 


RESEARCH e DEVELOPMENT e 
DESIGN e PRODUCTION 


Measuring Techniques and Fundamental Investigations of the Be- 

havior of Mechanical Systems. 

Radioactive Tracer Techniques. 

Instrumentation and Control Devices (servo, pneumatic and electric 

control). 

Network Theory 

Data Handling Equipment (magnetic cores, magnetic recording 

equipment, digital computing techniques, analogue to digital conver- 

sion shaft digitizers). 

Eight Simulation (servo-mechanisms, pulse circuitry, electronic ca- 
ing). 

High Frequency Antennas. 

Audio and Video Circuit Designs. 

Small Mechanisms Design. 

Mechanical Packaging of Electronic Components. 

Design of Reciprocating Compressors, Hot Gas Generators and Diesel 

Eagines. 


Please send inquiries for additional 
information to 


DEPT. T.P.101 
MELPAR, INC. 
452 SWANN AVENUE 
ALEXANDRIA, VIRGINIA 









462 SWANN AVENUE © ALEXANDRIA, VIRGINIA 
11 Galen Street ⸗ Watertown, Mass. 

A SUBSIDIARY OF THE 

WESTINGHOUSE AIR BRAKE COMPANY 
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Peaceful Atoms. — Man’s knowledge of the atom, 
and the use to which that knowledge is put, provide 
problems of the most serious kind for the future of 
mankind. It is generally recognized that the uncon- 
trolled and improper use of atomic energy can be 
catastrophic; yet the beneficent use of radioactive 
particles can also provide important advantages to 
man’s well-being. Many decisions are being made 
today, with respect to atomic energy, which have a 
considerable bearing upon, and in turn affect, public 
policy. We shall have to live by the results of these 
decisions for a long time. What some of these policy 
matters are is discussed (page 283) by PRroFEssor 
Water G. WuitMan, 17, Head of the Department 
of Chemical Engineering. The Review's article rep- 
resents the text of an address given at the Southwest 
Regional Conference in Dallas on January 29, as re- 
corded on page 294. Dr. Whitman received the S.B. 
and S.M. degrees from M.I.T. in 1917 and 1920, re- 
spectively, and Northeastern University awarded 
him an honorary Sc.D. degree in June, 1954. Except 
for three periods of service to industry or the na- 
tion, Professor Whitman has been closely identified 
with the Institute’s Department of Chemical Engi- 
neering (including its Practice Schools) since his 
graduation from the Institute. In 1926 he joined the 
staff of the Standard Oil Company (Indiana) as as- 
sistant director of research, and in 1930 was made 
associate director of research. He returned to M.I.T. 
in 1934 as head of the Department of Chemical 
Engineering. From 1942 he was on leave of absence 
to carry on important duties in his professional field. 
Recently, Secretary General Dag Hammarskjéld, of 
the United Nations, appointed Professor Whitman to 
assume responsibility for setting up the first world 
scientific conference on atomic energy. This confer- 
ence will be held next August in Geneva. Professor 
Whitman is also on the General Advisory Committee 
to the Atomic Energy Commission. 


Managerial Thinking. — At the Southwest Regional 
Conference held in Dallas on January 29, DoucLas 
M. McGrecor, Professor of Industrial Management 
in the Institute’s School of Industrial Management, 
spoke on “The Changing Role of Management.” Ex- 
cept for the rather considerable amount of discus- 

(Concluded on page 274) 











SMUDGE POT LIGHTER 


Patent No. 2,632,322 


Automatic Frost Protection while you sleep. Trip Tempera- 
ture Adjustable. For orchards, early vegetables, construc- 
tion work and livestock. Can be sold retail at $100/hundred. 
Potential Market 8,000,000. For outright sale or on Royalty. 


Scott Taylor 
120 Underwood St., Zanesville, Ohio 
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Molybdenum Chemicals. Climax Molybdenum Mo Se . *R= Ag, Ba, Co, Ce, Co, 
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STEVENS 


INCORPORATED 
ARNOLD 


22 ELKINS STREET 
SOUTH BOSTON 27, MASS 


a 


VOLTAGE REFERENCE* 
VOLTAGE REGULATOR* 


Many types available to military 
specifications for Reliable Tubes 


DC-AC 
CHOPPERS 


For 60 Cycle Use 


Built to rigid 
commercial 
specifications. 


Twenty-two types, 
both single and 
double pole. 


Long life. 
Low noise level. 
Extreme reliability. 


Write for 
Catalog 370. 




















TUBES 
MINIATURE * 
NUCLEONIC 
RECTIFIER 
RUGGED 
SUBMINIATURE* 
TRANSMITTING 
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(Concluded from page 272) 


sion which this talk initiated, Dr. McGregor’s address 
appears in this issue of The Review (page 287). Man- 
agement’s reborn confidence in itself is based on the 
belief that people are willing to co-operate toward 
the achievement of a stated objective; it is also based 
on confidence in the latent abilities of the individual, 
Such, at any rate, is Dr. McGregor’s view, based on 
two decades of experience in dealing with topics in 
psychology and labor relations. In 1932 Dr. Me- 
Gregor received the B.A. degree from Wayne Uni- 
versity; from Harvard University he received the 
M.A. and Ph.D. degrees in 1933 and 1935, respec- 
tively. After serving for two years on the teaching 
staff of Harvard University, Dr. McGregor joined 
the M.I.T. staff in 1937 as instructor in the Depart- 
ment of Economics and Social Science. He became 
assistant professor in psychology in 1938, associate 
professor in 1942, and professor in 1948. From 1948 
to 1954 he was president of Antioch College. He 
returned to M.I.T. last year. 


Great Famines. — Since the dawn of human exist- 
ence, hunger has persistently pursued the predomi- 
nant masses of mankind. The more serious of the 
world’s great famines are recorded (page 291) by 
James A. Tosey, ‘15, a frequent contributor to The 
Review. Whether man will ultimately win out, in the 
race for food, remains to be seen, but Dr. Tobey 
holds that man now has it within his power to regu- 
late population and food production sufficiently well 
that starvation in most parts of the world could be 
a thing of the past. Dr. Tobey received the $.B. and 
Dr.P.H. degrees from M.LT. in 1916 and 1927 re- 
spectively, the LL.B. degree from Washington Law 
School in 1922, and the M.S. degree from the Ameri- 
can University in 1923. As his latest article goes to 
press, he is returning to his home in Newtown, Conn., 
after a pleasant sojourn in West Palm Beach, Fla. 











8 contracts in the past 20 years 
for Machlett Laboratories 


W. J. BARNEY CORPORATION 


Founded 1917 
101 Park Avenue, New York 


Alfred T. Glassett, "20, President 
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More jobs—through science 


From the earth, air, and water come new things for all of us—and new jobs 


THE ELEMENTS OF NATURE are a limitless frontier.a con- 
tinuing challenge to science. Out of them, scientists are 
developing new materials that benefit us all in many ways. 


A CHEMICAL A MONTH — The scientists of Union 
Carbide, for example. have introduced an average of 
one new chemical per month for over twenty-five years. 
Some of these have led to the growth of important 
industries. such as plastics and man-made textiles. This. 
in turn, has meant more opportunities, more jobs — in 
construction, manufacturing, engineering and sales, as 
well as in research. 
IN OTHER FIELDS, TOO, the people of Union Carbide 
have helped open new areas of benefit and opportunity. 
Their alloy metals make possible stainless and other fine 
steels: the oxygen they produce helps the sick and is 





SYNTHETIC ORGANIC CHEMICALS ELECTROMET Alloys and Metals 
PRESTONE Anti-Freeze 
Prest-O-LITE Acetylene 


EVEREADY Flashlights and Batteries 
BAKELITE. VINYLITE, and KRENE Plastics 


APRIL, 1955 


UCC’s Trade-marked Products include 
HAYNES STELLITE Alloys 


essential to the metalworker; their carbon products serve 
the steelmakers and power your flashlight. 

PROGRESS THROUGH RESEARCH—Union Carbide has 
23 research and development laboratories constantly 
working in major fields of science to continue this record 
of product development—and more jobs through science. 


FREE: Learn how ALLOYs, CARBONS, GASES, CHEMICALS, 
and PLASTICS improve many things that you use. Ask for 
the 1955 edition of “Products and Processes” booklet E-2. 


Unron CARBIDE 


AND CARBON CORPORATION 
30 EAST 42ND STREET [fq NEW YORK 17, N. Y. 


In Canada: UNION CARBIDE CANADA LIMITED 





Dynel Textile Fibers LInDE Oxygen 
NATIONAL Carbons 
ACHESON Electrodes 
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PYROFAX Gas UNION Carbide 





All-New Tubeless Super-Cushions give you 
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and new Goodyear Tubeless DeLuxe we tested the tire temperature: 228 that Tubeless Super-Cushions run : 
Super-Cushions through murderous degrees for the tires and tubes — only cooler, even at high speeds, and build Put 
100 m.p.h. speed runs on Daytona 199 degrees for the Goodyear Tube- up less mileage-robbing heat. H 
+ J . a . 
Goodyear’s exclusive 3-T Cord and Grip-Seal construction 
make possible this ultra-modern tubeless tire! 
You're miles ahead with the new Tubeless and Time to produce the most durable 
Super-Cushion. This great new tire is tubeless tire body made! 
lighter, runs cooler, wears longer. And it It gives greater protection against blow- 
fits your present wheels. outs, too! Any tire may blow out if it is 
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In its exclusive 3-T process, Goodyear greatest protection against cuts and 
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tegrates them with improved rubber grow slowly —you get a gradual, harmless * 
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The Trend of Affairs 


“Staphs’’ of Life 


LTHOUGH the antibiotics truly merit the epithet 

“wonder drugs” bestowed upon them by 

journalists, they have failed to fulfill some of 
their early promise in the control of infections. This 
partial failure has been the result of increasing re- 
sistance to antibiotics among certain infection-caus- 
ing microbes. In consequence, some infections that 
waned in frequency and killing power, during the 
early years of antibiotics, are now again on the up- 
swing. 

Especially prone to develop antibiotic resistance 
are the staphylococci —“staphs” in medical slang. 
These spherical bacteria, also known as micrococci, 
aggregate in grapelike clusters. They are ubiquitous, 
and are to be found in the noses and throats, on the 
skins, and elsewhere about the body of virtually all 
human beings. Many types of staphylococci are 
harmless; but others can cause infections that are 
sometimes minor, sometimes serious, even lethal. 

As a result of the current intensive use of anti- 
biotics in hospitals, these institutions have become 
reservoirs of antibiotic resistant staphylococci. Such 
bacteria are reported to occur not only in patients 
under treatment, but also in healthy hospital staff 
members, who no doubt originally get them from 
patients. Thus, staphylococci of all types were found 
to be more than twice as common in the respiratory 
passages of patients just discharged from a com- 
municable disease hospital, as among members of 
the patients’ families who had remained at home. 





<4 The spirit in this forceful statue of Paul Revere (photo- 
graphed by Raymond E. Hanson) marched across the nation 
again when appeals were spread, and met success, to restore 
the hurricane-damaged steeple of Boston’s Old North Church 
shown in the background. The hurricane which swept New 
England last fall was no respecter of tradition, but Americans 
have evidenced their determination to preserve our historic 
landmarks. 
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Furthermore, 88 per cent of the staphylococci from 
the discharged patients were resistant to antibiotics. 
whereas only 30 per cent of those from patients’ fam- 
ilies were resistant. Staphylococci from the noses 
and throats of hospital personnel were 85 per cent 
antibiotic resistant —the same high proportion as 
among the patients. 

Several instances were observed where a specific 
antibiotic resistant strain of staphylococci, brought 
home from a hospital by a discharged patient, had 
been transferred to another member of the family. 
Thus, hospital patients may become carriers of anti- 
biotic resistant staphylococci they acquire as a re- 
sult of treatment in a hospital, or else pick up within 
the hospital from other patients or from the hospital 
staff. Resistant microbes may then be transferred to 
the outside community by discharged patients. 

Where did the antibiotic resistant germs originally) 
come from? A recent study suggests that the answer 
may be simply “survival of the fittest.” Methods of 
classifying staphylococci, based on their reaction to 
bacteriophage, indicate that the resistant strains ap- 
parently existed before the antibiotic era as members 
of a mixed bacterial population. Since the advent of 
antibiotics, the susceptible forms have been waning, 
the resistant forms becoming more dominant. 

What is being done about the problem? Sometimes 
infections resistant to the older antibiotics are con- 
trolled by use of newer ones. But this procedure will 
in time become ineffective, as the discovery of new 
antibiotics must in time cease. The biochemical basis 
of antibiotic resistance in microbes is under intensive 
study, in the hope of finding means of overcoming it. 
Still another approach is to prevent hospitals from 
being reservoirs of antibiotic resistant bacteria. This 
is done by teaching hospital personnel that they dare 
not be complacent just because the “wonder drugs” 
are available; that the old-fashioned methods of 
sanitation, to prevent mechanical spread of microbes, 
must still be observed as carefully as ever. 
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Local Buckling 


n the design of typical welded structural members 
I used in bridge building or ship construction, the 
strength requirements may sometimes be satisfied by 
using intermittent, rather than continuous, fillet 
welds. There appears to be no experimental or 
theoretical evidence to substantiate current design 
specifications governing the use of intermittent fillet 
welds, however. The Structural Steel Committee of 
the Welding Research Council, therefore, sponsored 
a project to study the local buckling behavior of in- 
termittently welded structural members. 

This project was completed recently in the Struc- 
tural Analysis Laboratory of the Institute’s Depart- 
ment of Civil and Sanitary Engineering. Dimitrios 
A. Polychrone, ’47, Louis J. Capozzoli, Jr., 50, and 
John B. Scalzi, ’40, research assistants, conducted this 
research under the supervision of Charles H. Norris, 
°31, Professor of Structural Engineering. 

When intermittent fillet welds are used, the clear 
space (or gap) between welds must be short enough 
to preserve essentially all of the local buckling re- 
sistance which the component parts of a member 
would possess if the welds were continuous. In many 
cases, the determination of the local buckling charac- 
teristics of the component parts of welded struts 
and flexural members reduces essentially to the study 
of the buckling of long rectangular plates compressed 
on the ends and supported on the sides in various 
manners. 

In this project, a theory was developed for the 
buckling of compressed rectangular plates, which 
were supported intermittently on the long edges. This 
theory was compared with the results of an extensive 
series of tests on both intermittently and continu- 
ously supported plates. Based on these plate tests, 12 
columns and six beams were designed and tested in 
the Institute’s Structural Analysis Laboratory. 

On the basis of the theoretical and experimental 
results of this program, the following conclusions 























Beam with intermittent welds has essentially the same re- 

sistance to local buckling as one with continuous welds, pro- 

vided critical gap-width ratios of the various plate elements 
are not exceeded. 
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appear to be justified: (1) If the critical gap-width 
ratios of the various plate elements are not exceeded, 
a column with intermittent welds retains essentially 
all the local buckling resistance of a column with 
continuous welds. (2) Columns with intermittent 
welds cannot take the abuse of those with continuous 
welds, however, and will buckle locally if the aver- 
age stress is slightly more than the yield point. (3) 
statements similar to (1) and (2) above, likewise 
apply to beams, even though in certain cases the in- 
termittent welds are carrying rather large shears. 

It is recommended that consideration be given to 
revising current design specifications to include the 
following ideas: (1) Limiting the permissible gap be- 
tween intermittent fillet welds to 16 times the plate 
thickness does not appear to have a very sound and 
logical basis. From this research, it would seem more 
rational to limit the gap by using the critical gap- 
width ratio criterion. (2) Because members with inter- 
mittent welds will not take much abuse at stress 
levels in excess of the yield point, perhaps the use of 
intermittent welds should be restricted to secondary 
members. 

The use of intermittent welds appears to be unde- 
sirable both from the viewpoint of local buckling 
resistance, and of fatigue properties. Thus, it seems 
that light continuous welds should be used instead, 
in cases where intermittent full-size welds are being 
considered. 


Open Wider, Please 


ucH of the discomfort of dentistry arises from 

the vibration and heat generated by “drilling” 
— the removal of decayed tooth structure. Since all 
must undergo periodically the ministrations of the 
dentist, news items about alleged improvements in 
tooth drilling usually make the front pages. Thus 
through the years we have read about invention of 
contrivances of many sorts asserted to make tooth 
drilling relatively comfortable. But, alas, none of 
these devices ever seems to reach practical use at 
the dental chair. Steel or tungsten carbide burs or 
abrasive stones, rotated in a chuck driven by a flexible 
shaft, remain the standard methods for drilling teeth. 

Some years ago a prominent eastern dentist averred 
that he was able to obtain (at considerable cost it is 
true) selected and hand-finished steel burs with 
which teeth could be drilled comfortably. A rational 
basis for this assertion has just now come from se- 
quential photographic studies of the cutting action of 
rotating dental instruments, conducted at the Na- 
tional Bureau of Standards of the U. S. Department 
of Commerce, with collaboration of personnel from 
the U. S. Air Force Dental Service. These studies 
revealed that most dental burs cut inefficiently, and 
vibrate excessively, because of eccentricity or blade 
irregularity. If the handmade burs referred to were 
quite symmetrical and had regular blades, they no 
doubt did reduce discomfort to the patient. 

The National Bureau of Standards photographic 
studies were done with 16-millimeter high-speed 
motion picture cameras, operated at from 3,000 to 
14,000 frames per second, in order to obtain clear 
pictures of burs rotating at from 2,500 to 10,000 
revolutions per minute, approximating regular low 
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Photos by National Bureau of Standards 


High-speed motion picture frame showing cight-bladed tungsten carbide bur cutting human enamet. 








Tungsten-carbide bur cutting human dentin. Larger chips formed by this bur tend to be thrown out of the operating field. 


to high dental operating speeds. These films, pro- 
jected at 24 frames per second, enabled detailed ob- 
servations of cutting action. High intensity illumi- 
nation, from eleven 750-watt prefocused flood lamps 
plus four 1,000-watt spotlights with parabolic re- 
flectors and condensing lenses, was needed because 
of the short exposure (as little as 1/70,000 second at 
f/9.2) resulting from the high-speed operation of the 
cameras. 

The films revealed that most of the dental burs 
observed were inefficient cutters. One type of bur in- 
variably clogged. Pulverized cuttings resulting from 
inefficient bur action tended to follow a vortex of air 
created by the revolving bur back into the excava- 
tion, thus obscuring the field of operation. 

A salient observation was that most of the standard 
dental burs studied were eccentric, or had irregular 
blades, or both. These conditions resulted in bounc- 
ing, which produced vibration. Bouncing also threw 
the instrument out of contact with the tooth during 
part of the revolution, so that not more than half of 
the blades actually cut. Symmetry and correct blade 
design, rather than sharpness, determined cutting 
efficiency. Thus improperly designed tungsten car- 
bide burs cut poorly, even though the blades re- 
mained sharp. 

The gross observations of cutting efficiency of the 
rotating dental instruments were quantified, by drill- 
ing test substances — such as various tooth tissues — 
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For slow-motion photography of rotating dental burs, the 
National Bureau of Standards used this high-speed motion 
picture camera and auxiliary equipment. 
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for fixed periods of time with constant speed and 
pressure, and determining gravimetrically the amount 
of tissue removed. 

These revelations of the inefficient design of 
standard rotating dental-cutting instruments lay the 
basis for improvements. Let us all devoutly hope 
that such improvements are made forthwith, and find 
quick adoption by our own dentists. 


Magnetic Spectrograph 


ucH of our knowledge regarding the structure of 
M atomic nuclei has come from studies of nuclear 
reactions. In such studies, one bombards nuclei with 
a beam of atomic particles (such as protons, deu- 
terons, or alpha-particles) and measures the emitted 
particles and radiation. The variables which can be 
controlled are the energy and the direction of the 
bombarding particle; measurements are made on the 
numbers and energies of the particles emitted at vari- 
ous angles. Experiments have shown that groups of 
particles having sharply defined energies are emitted 
from these reactions, each group corresponding to a 
particularly stable configuration of the constituents 
of the nucleus. If the bombarding energy is known, 
measurements of the energy of the emitted particles 
enable the calculations of the excited states of the 
nuclei involved. Such information is analogous to 
that obtained from the analysis of atomic spectra, 
the study of which provided the principal clues to 
understanding the electronic structure of atoms. 

In the years since World War II, a research group 
at the Institute, headed by William W. Buechner, 
35, Associate Professor of Physics, and including 
Cornelius P. Browne, Charles K. Bockelman, and 
Anthony Sperduto, 'A2, has played a leading part in 
the development and the application of the magnetic 
analyzers to such problems. The magnetic spectro- 
graphs developed for this purpose will record simul- 
taneously a large number of particle groups, the 
arrangement of magnetic field and detector being 
such that precise measurements can be made on the 
intensity and energy of each of the groups emitted 
from the nuclear reactions. 

Recently, this group completed and put into opera- 
tion a new magnetic spectrograph of unique design. 
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Typical energy spectrogram for target of aluminum on 
formivar, bombarded with deuterons, as determined by mag- 
netic spectrograph 
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It is designed to allow rapid adjustment of angles 
of observation and permits the detection of particles 
over a comparatively large range of variables so ex. 
perimental data can be obtained extremely quickly, 

By means of a system of slits, a sample of the par- 
ticles emitted at a particular angle from the nuclear 
reaction enters the magnetic field of the instrument, 
The spectrograph disperses the incident particles into 
a momentum spectrum. A photographic plate, along 
the line of focus of the instrument, can record the 
arrival of a single atomic particle. 

After exposure and development, examination of 
these plates reveals the number of particles as a 
function of their momenta. Thus, information can be 
readily translated into the energy of the excited states 
of the nuclei responsible for each of the observed 
particle groups. For a particular setting of the mag- 
netic field in the spectrograph, the exposed photo- 
graphic plates record particles with energies varying 
over a range of 2.4 to 1. Thus, only a few exposures 
are required to cover the complete energy spectrum 
of the particles emitted in nuclear reactions. The 
instrument is so designed as to take full advantage 
of the new energy range opened up by the accelerator 
recently built at M.I.T. with support of the Office of 
Naval Research. The spectrograph is mounted so 
that it can be rotated about an axis passing through 
the target in which the reaction under investigation 
is produced so that observation can be made at any 
angle between zero and 135 degrees with respect to 
the beam from the accelerator. Typical of the results 
obtained with the spectrograph is the curve shown. 
Data were obtained from a single exposure and show 
the proton groups emitted when an aluminum target 
was bombarded with 6-Mev deuterons. 

While this apparatus was developed for precision 
measurements in nuclear physics, its accuracy, reso- 
lution, and sensitivity open up interesting pos- 
sibilities for its use in other fields. From energy 
measurements on particles elastically scattered from 
materials placed in the beam from the accelerator, 
it is possible to determine the composition of the 
material bombarded. The amount of energy lost by 
each scattered particle during the inelastic collision 
depends upon the mass of the nucleus doing the scat- 
tering. From measurements on the photographic 
plates, the mass spectrum of the particles in the 
target can thus be obtained. Under favorable condi- 
tions, exceedingly minute quantities of material cari 
be detected in this way since a layer only one atom 
thick in the target gives rise to a measurable num- 
ber of scattered particles. This method for surface 
analysis actually is used during the course of experi- 
ments in nuclear physics to provide a measure of the 
number of atoms of various masses present in the 
target used for the experiment. This method of 
analysis is inherently capable of great accuracy and 
sensitivity and may find application in industrial 
processes where exceedingly minute quantities of 
material must be determined, as in tracer studies. 

This development has been carried out in the Lab- 
oratory for Nuclear Science at the Institute. This 
program is supported in part by the joint program 
of the Atomic Energy Commission and the Office of 
Naval Research. 
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Peaceful Uses of Atomic Energy 


Dissemination of Technical Information and Help 


on an International Basis Are Viewed As Means 


of Making the Atom Man’s Servant of Peace 


By WALTER G. WHITMAN 


atomic energy by sketching a framework of pub- 

lic policy within which tremendous activity is 
developing. My reasons for approaching it this way 
stem from the experience of the last four years as a 
member of the General Advisory Committee to the 
Atomic Energy Commission, including two years in 
the Pentagon which were concerned almost solely 
with military problems. Many decisions are being 
made today which can be best understood if one 
views them against the background of public policy. 

Atomic energy is so relatively new that any valid 
over-all appraisal of its effects is impracticable today. 
But one conclusion is certain: atomic energy can be 
completely catastrophic. It has already revolution- 
ized military problems in strategy and tactics, in 
equipment, and in forces. It has markedly modified 
the foreign policy of the United States, and of many 
other countries on both sides of the Iron Curtain. 
Potentially the bomb could be developed and _ pos- 
sessed by many other nations besides the three that 
now have it: the United States, Russia, and England. 
This opens rather frightening prospects if you think 
ahead. Its ultimate effect on the possibilities of peace 
are quite incalculable. It may destroy civilization. 
On the other hand, it may be the imperative chal- 
lenge which will bring powerful nations to their 
senses and eliminate major wars. 

A little over a year ago, President Eisenhower de- 
livered a message of remarkable statesmanship be- 
fore the General Assembly of the United Nations. In 
it he pictured the intolerable situation of two nations 
armed to obliterate each other and glowering with 
hostility, but not yet able to find a constructive so- 
lution. General [Douglas] MacArthur spoke elo- 
quently in the same vein only late in January. The 
President outlined an atoms-for-peace program which 
called for the joint development of the peaceful 
potentialities of atomic energy as a crusade which 
would enlist the talent and the enthusiasm of all 
nations to the benefit of all. He undoubtedly had in 
mind the tremendous psychological advantage of 
constructive and co-operative endeavors in a field 
which has been dominated primarily by suspicion 
and enmity. 

It is against this general policy background that 
we might consider the plans and the prospects of the 
atomic energy program. The most highly publicized 
peacetime use of atomic energy is for the generation 
of electric power. The technical possibility has been 


| SHALL introduce this talk on the peaceful uses of 


APRIL, 1955 


recognized from the start because the controlled fis- 
sion reaction will release tremendous amounts of 
energy, and there are many ways in which you 
might consider utilizing it to make electricity. To 
date, however, all of these methods which seem 
practicable involve making steam, which is then used 
to run turbines. 

Some of you know quite a bit about the field of 
nuclear reactors, but to others the topic may be quite 
new. You have heard different ways of classifying 
reactors so I shall merely mention a few of the com- 
mon classifications and indicate, in oversimplified 
terms, what they mean. 

You have heard about heterogeneous reactors and 
homogeneous reactors. A heterogeneous reactor has 
fuel elements — fissionable uranium or plutonium — 
in solid form, such as rods, tubes, or plates. It is 
called a heterogeneous reactor to differentiate it 
from the homogeneous systems. In a homogeneous 
reactor the fissionable material is in fluid form, such 
as a solution in water — ordinary light water or in 
heavy water — or perhaps dissolved in a liquid metal 
or fused salts. The idea of a homogeneous reactor is 
naturally attractive to the chemical engineer be- 
cause it gives him a chance to design a continuous 
circulating process. However, at the present time, 
some of the heterogeneous reactors are much further 
developed toward practical operability. 

You have also heard a classification on another 
basis, dependent upon the energy of the neutrons at 
the time when they cause fission. This is the distinc- 
tion between fast reactors and thermal reactors. In 
fast reactors the neutrons effect fission at the 
very high energies at which they are liberated; 
whereas in thermal reactors the neutrons have been 
slowed down to a fairly low-energy level (thermal 
energy) before the fission takes place. This slowing 
down is done by means of moderators. Water is a 
moderator, heavy water is a better moderator, 
graphite is a moderator, and beryllium is a moder- 
ator. Therefore the reactors are sometimes described 
as graphite reactors, heavy-water reactors, and the 
like. These terms refer to the method of slowing 
down the neutrons to get them into the thermal 
range. I might add that thermal reactors are the ones 
that are of the most interest for power production 
in the near future. 

Another classification is between breeders and con- 
verters. In a breeder you can start in with a certain 
amount of naturally fissionable material and end up 
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with more than you started with, because you have 
“bred” fissionable material from something which 
originally was not naturally fissionable. Converters 
do not go as far as that: they do not make as much 
new material as they consume. It is therefore very 
attractive to think about having a breeder reactor 
which will actually generate additional material and 
be more than self-sustaining, but as a practical mat- 
ter this is exceedingly difficult. Looking way ahead, 
it is entirely probable that we will have large 
breeder reactors in operation. The big urge to get 
them, however, will come when the demands for 
fissionable material for power are so great that one 
cannot have an adequate supply unless he breeds it 
in a reactor. For quite a long time to come, the 
breeder will be something that we are struggling 
toward, and hoping to get sometime, but do not 
need vitally at the moment. 

There is still another classification based on the 
method of cooling the reactor. Many reactors are 
cooled by light water, but heavy water, a gas such 
as helium or carbon dioxide, liquid sodium, liquid 
bismuth or a fused salt system are other methods. 
I have just touched upon these various terms which 
are used in describing reactors so that you will see 
what the classifications mean. 

Last year the Atomic Energy Commission adopted 
a policy of support for five reactors which will be 
built in a program for developing electric power. 
One of these reactors is a big one, to be built by the 
Duquesne Light Company and the Westinghouse 
Electric Corporation, near Pittsburgh. It will be paid 
for primarily by the government, but the Duquesne 
people will contribute quite a bit of cash to the de- 
velopment. This could be called a large demonstra- 
tion reactor to demonstrate that one can produce 
steadily a significant block of power that can be fed 
into a regular power system. No one has the slightest 
illusion that it will be economic. The power is going 
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to cost a great deal more than equivalent power 
could be made by putting up a steam boiler plant. 
The other four plants in the program are what we 
might call pilot plants. They will be much smaller in 
size but will be prototypes which will be used to 
develop enough engineering experience to justify go- 
ing ahead with a big plant, if the estimates show 
that the process is anywhere near reasonable. 

I might give a little description of the cycles in 
three of these plants to get down to earth for those 
of you who are not familiar with the plans. The 
demonstration plant at Duquesne Light Company 
will be a heterogeneous reactor where fuel elements 
containing the fissionable material are immersed in 
a bath of ordinary water. They will be installed in 
a vessel which will stand very high pressure in which 
the fission process can go on; the water can moder- 
ate the neutrons to bring them down to the proper 
energy level, and at the same time the water will be 
circulated to take away the heat. By maintaining 
very high pressure — which requires a very expensive 
vessel — one can avoid any boiling of the water in 


the reactor. This very hot and radioactive water will’ 


be pumped around through a heat exchanger, where 
it will heat a stream of water at lower pressure 
which will be made into steam and go off to the 
steam turbines and develop power. Of course, the 
secondary circuit, where steam is made from ordi- 
nary water, will not be radioactive. This is about 
the system that is used in the Nautilus, the atomic- 
powered submarine. 

A second type of reactor to be built — the one that 
North American Aviation, Inc., is working on with 
A.E.C. and its own funds —is based upon using so- 
dium rather than water as the cooling fluid and em- 
ploys graphite as its moderator. This is another 
heterogeneous reactor with solid fuel elements. The 
hot sodium which has cooled the reactor is pumped 
through a heat exchanger, giving up its heat to water 
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which is thus made into steam for the turbines. 
Actually I believe that turbines will not be installed 
because there is no need to prove that steam at such 
and such a temperature and pressure will make 
electric power if you put it through turbines. 

The third device which I will mention is quite in- 

geneous if it will work. It is called a boiling water 
reactor. Until recently it was thought that if the 
reactor were immersed in water you could not afford 
to let the water boil, because if any steam were 
formed the system would go completely out of con- 
trol. Scientists at the Argonne National Laboratory 
suspected that this might be wrong and that you 
could let the water boil right between the reactor 
elements themselves. The Argonne people tried it 
out — out in Arco, Idaho—and lo and behold it 
worked pretty well. This now forms the basis for a 
scheme whereby the reactor itself becomes the water 
boiler and makes the steam which goes over to the 
turbines. There are lots of possible difficulties. In a 
system like this the water gets tremendously radio- 
active and the steam will be somewhat radioactive, 
so the turbines and condensers will get slightly radio- 
active. It will take actual experiment to find out 
whether this will be a system which will operate 
satisfactorily, but if it does, you have eliminated the 
entire intermediate system of making steam in a 
separate heat exchanger. 

The economic problem in the United States can 
be expressed in somewhat oversimplified form by 
saying that if you use atomic energy you are making 
steam by substituting the energy from fission for the 
energy from burning coal, oil, or gas. This is on the 
assumption that we have not yet found some better 
way of using atomic energy to make electric power 
than first making steam. Therefore to be competitive 
in the United States with power from coal, oil, or 
gas, one must get the investment costs and the total 
costs of the system down into a reasonably competi- 
tive range. Practically that means while you can 
save on fuel costs, you must learn how to build a 
plant with an investment that is somewhere close to 
the investment in a steam boiler. That is a pretty 
tough challenge. The investment does not have to be 
as low as that of a steam boiler, but it must be 
within gunshot, otherwise investment charges just 
lick you. I am talking now on the basis of current 
prices of coal, oil, and gas. On these first plants the 
investment will, of course, be far too high. Thus, the 
plant that is being built near Pittsburgh may repre- 
sent an investment of $1,000 per kilowatt of capacity, 
and you really must get down much lower to make 
interesting competition. 

The technical problems are very difficult, but 
there are some top-notch brains working on them. I 
guess if one thought back in the oil industry, a good 
many of the things which we do today looked to be 
almost impossible when we first tackled them. While 
one must recognize some very serious barriers there 
is no reason to feel that just because we do not 
know how to surmount certain problems today, there 
is no reason to think it cannot be done. Experience 
is accumulating all the time and new materials and 
methods are being developed. Incidentally, industry 
as a whole is getting a great deal of new knowledge 





and capabilities from the experimental work that is 
going on to develop atomic power reactors. 

As you probably know, there have been many 
studies of atomic power by associated groups of 
companies — usually utilities, equipment manufac- 
turers, and perhaps a chemical company working to- 
gether — for the Atomic Energy Commission. All the 
information that was needed was laid before them 
and this industry group came up with a report to 
the A.E.C. giving their views of how atomic power 
might be produced industrially. Of course, the 
A.E.C. rather hoped that a little hard cash for con- 
struction would be laid down on the line, but all of 
these studies pretty much convinced the A.E.C. and 
Congress that it was premature to expect private 
capital to take much risk at this stage. Congress co- 
operated by passing a new Atomic Energy Act 
which makes it much more practicable for private 
industry to get involved in the private generation of 
power. 

The Atomic Energy Commission is now putting 
out feelers to see what might be developed. On 
January 10 they issued two releases, one of which 
marked a rather important step in establishing a 
schedule of prices that the A.E.C. would charge if a 
company wanted to buy or rent materials from the 
A.E.C. for power purposes, and prices that it would 
pay for plutonium, used fuel elements, or things 
like that. The price of heavy water is included in the 
list. These prices have not been publicly released. 
The announcement merely says that the A.E.C. has 
set these prices, which will hold for a seven-year 
period, and companies who are interested and have 
the necessary clearance may see them. 
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The other announcement concerned the A.E.C.’s 
desire to get proposals from industrial groups for 
building plants to make power. The A.E.C. expects 
to be involved in some subsidy for these big demon- 
stration plants. That is just realism. They are inviting 
applicants who are willing to assume the risk of con- 
struction, ownership, and operation of reactors (de- 
signed to demonstrate the practical value of such 
facilities) to send in their proposals to the A.E.C. and 
let the Commission see whether any of them are in- 
teresting enough to be approved. The methods of 
support that the A.E.C. can give are something like 
these: They can rent out fissionable materials — fuel 
elements and so forth —to the private producer and 
then waive any rental payment so that he really gets 
them free except for any losses. Another way of sup- 
port is for the A.E.C. laboratories to perform certain 
research and development work for these companies 
which is pertinent to the development without 
charge. A third method is to give a research and de- 
velopment contract to the applicant under which he 
is to supply technical and economic information re- 
sulting from the design, construction, and operation 
of his plant. The A.E.C.’s decision as to whether a 
given proposal is acceptable will be based on a num- 
ber of fact@rs, such as whether this particular project 
promises to contribute interesting information, how 
much it is going to cost the A.E.C., and how much 
evidence of private risk-taking there is in it. 

When will atomic power come? There are so many 
factors in it that I do not see how anybody can tell 
with accuracy. Individual estimates depend a good 
deal upon optimism or pessimism, but here are some 
important factors. How well are these pilot plants 
going to run? Will the experience with them quickly 
permit designs in which the investment costs can be 
reduced to reasonable figures, remembering that 
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safety factors have to be carefully considered? Cer- 
tainly there is a big expansion in the total demand 
for power ahead and it will be quite possible for 
atomic energy to come into the country’s power sys- 
tem — and still all the other ways of making power 
may be expanding at the same time. Whether the 
present strong government support will be continued 
as a matter of policy is of course very significant. 
Will there by a sharp change in the government's 
attitude? Frankly, I do not think so. Experience with 
military propulsion plants, such as the submarine 
and the aircraft, and with the small package power 
unit that the Army wants for the Arctic and other 
isolated locations, will aid progress toward power 
plants for electric utilities. What will be the price 
of coal in the future? I speak of coal rather than of 
oil or gas because, in the long run, coal is the back- 
bone of this country’s electrical power output. It is 
not really important to the oil industry, or to the gas 
industry, whether very much of their product goes 
into the manufacture of electric power. 

It is quite evident that atomic power will be at- 
tractive in other countries before it is in the United 
States. Britain, for example, which used to export 
coal, is now importing coal as well as oil. They are 
really far more interested in using atomic energy than 
the United States is because it offers another source 
of energy and promises to release them from grave 
restrictions on future power supplies and their ex- 
pansion. Brazil and many other countries which must 
import fuel are eager for it. It is anybody’s guess as 
to when atomic energy becomes really significant as 
a power producer. I would guess that we will have 
a number of good-sized atomic plants in this country 
within the next 10 years. Whether any of these 
plants are going to be economic without subsidy is 

(Continued on page 312) 
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The Changing Role of Management 






Management’s Reborn Confidence in Itself Is Based on 


Belief in Willing Co-Operation of People, and 


Confidence in Abilities of the Individual 


By DOUGLAS M. McGREGOR 


BouT the time the sit-down strikes occurred in 

Detroit, I entered the field of human relations 

in industry. Some of you may remember back 
to those trying days. During the almost 20 years 
since then, I think it is fair to say that there has been 
a major revolution in the thinking, the practices, and 
the philosophy of American management. 

This is not true, of course, of all management. It 
is most apparent today at the top of organizations, 
although it is filtering down through lower levels too. 
Most of us have been so close to the day-by-day 
problems that it is hard to realize how much change 
has occurred in the time of which I am speaking. Let 
us consider, for a little while, some of the changes 
that have occurred in the period of the last 20 years. 

It is easy to list certain developments that have 
occurred in the management field. Many new pro- 
grams and practices of management have come 
along, to be sure. However, I am looking for some- 
thing more than this. What are the broad changes in 
point of view that have affected management's role 
as it has operated in American industry? What are 
the significant threads that are gradually making a 
pattern in the fabric of our industrial life? There are 
several of these, and I propose to talk about three 
which seem to me to be especially significant. 

The first thread I would like to mention is the 
realization that the successful operation of an indus- 
trial organization, in a free enterprise system, re- 
quires the willing collaboration of the people who 
comprise the organization. We have not always be- 
lieved this to be so. In fact, this idea wasn’t at all 
common even 20 years ago. The prevalent notion in 
management thinking in those days was that if the 
work was to get done, people had to be made to do 
it. The basic concept of motivation we relied on was 
that of fear. Fear of loss of employment and other 
forms of economic punishment was what manage- 
ment used to keep people at work. 

Throughout these last 20 years and more, we have 
discovered that force in human affairs — as in physics 
— breeds counterforce. We have discovered the de- 
gree of ingenuity that human beings can exercise 
against management in such forms as restriction of 
output, all kinds of subtle sabotage, militant union- 
ism, and the like. We have begun to learn that, if we 
attempt to use force, the counterforces will tend to 
defeat the purpose we are trying to achieve. There- 
fore, most of us have come to the realization that it 
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is management's task to create the kind of conditions 
that lead people to want to do the job, and to col- 
laborate willingly in achieving organizational goals. 

In looking back, I think evidence is to be seen of 
the growth of this conception in management's think- 
ing. Consider, for a moment, the developments in 
wage and salary administration over the past 20 
years. Certainly these have served one important 
purpose — that of helping to convince people that 
their wages and salaries are set on a fair basis, and 
that they need not be concerned about arbitrary 
action. If people are convinced that their earnings 
are equitably established, perhaps they will be more 
willing to collaborate with management. 

In most companies the basic climate in which 
union-management negotiations occur has changed 
very remarkably in the past two decades. We still 
read about an occasional difficult conflict situation 
in the newspapers. But close study and examination 
(such as the National Planning Association has given 
in recent years) to bargaining in companies where 
the relationship has settled down and become 
“healthy,” indicates an entirely different pattern than 
was formerly characteristic. Today we see the pat- 
tern of people working across the table from each 
other, trying to find the reasonable and fair way to 
resolve their differences so that all will be willing to 
work toward a stated goal or objective. 

The development of the personnel administration 
function has helped to create willingness in the 
organization. For example, consider the importance 
we place, today, on good communications in an 
organization. Throughout the entire organization we 
strive to let people know what is going on, to help 
them understand the changes that are about to take 
place, and therefore to be more willing to adjust to 
the circumstances they have to face. 

And finally, consider the general emphasis which 
today’s management places on the whole structure 
of motivation. We have been shifting around from 
the negative emphasis on fear, to the search for posi- 
tive incentives which will lead people to collaborate 
willingly toward organizational objectives. 

To a large extent these changes have resulted from 
trial and error. One company discovers something 
useful, or a university conducts some research that 
leads a management to try out a new method. If the 
new technique works out well, other companies copy 
or adopt it. We like to “keep up with the Tones” 
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in this field as we do in other respects. Gradually a 
lot of changes occur. Finally, out of the details of 
improved practice and the gradual day-by-day shift 
in our attitude or policy, something emerges that is 
broader and deeper than any of the contributing fac- 
tors. We are becoming genuinely conscious of the 
fact that the willing collaboration of everybody in 
the organization, from the Board of Directors to the 
janitor, is essential if we are going to get the output 
— and the economic results and the human results — 
we desire. 

The second thread involves another matter of atti- 
tudes. This is a growing feeling of confidence, on the 
part of management, in the potentialities of people. 
We no longer hear management talking about em- 
ployees as “hands.” Labor is no longer seen solely as 
a commodity. We are beginning to regard people as 
individuals — whole human beings — who have re- 
markable potentialities. By and large we have not yet 
tapped these potentialities in industry, up to now. 

“Potentiality” may lead you to think in terms of 
productivity. However, I am not concerned with 
productivity in the narrow sense of the word — of 
how many ergs of energy a man develops, or how 
many units of effort per hour (or per day) he ex- 
pends, or whatever else is usually meant by produc- 
tivity. Productivity is important, of course, but 
sometimes we tend to overemphasize it. What I am 
concerned with is the potentiality which we sense 
when we become aware of what ingenious, creative 
minds can do when there is encouragement, under 
the proper circumstances, to help make the enter- 
prise a more successful one. 

Ingenuity is a cornerstone of our civilization. It is 
characteristic of the janitor and the bench hand, as 
well as of the director of research and the vice-presi- 
dent. Only now are we heginning to recognize these 
potentialities. I have a feeling that 20 years from 
now we may look back on our present attempts as 
clumsy and inept ones, but there are signs that we 
are groping in the right direction. 

One example of present groping is that whole area 
which is practically a fad today in management 
thinking: decentralization and the delegation of 
authority. This topic would not be emphasized if we 
did not have increased confidence in people. We 
don’t talk so much today about the concept of span 
of control — that one man can supervise from five to 
seven other persons — even though this topic is still 
treated in textbooks. The reason for this is that we 
have begun to change our conception of supervision, 
particularly at higher managerial levels. We realize 
that it isn’t necessary to “breathe down the neck” of 
every man who is reporting to us, to control his 
actions. 

The concept of decentralization means, in effect, 
that we have enough confidence in men to outline 
the broad range of their responsibility and authority, 
and then to turn them loose to find a way to do the 
job — without supervision in the narrow sense, but 
with full expectation that their efforts will produce 
the desired results. 

This kind of relaxation of control is possible only 
because we have come to have a genuine confidence 
in people and what they can do Firms, such as 
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Sears, Roebuck and Company, and Johnson and 
Johnson have demonstrated some remarkable achieve- 
ments along the lines of delegated authority. 

In the last two or three years the same concept 
has been carried still lower in the organization, and 
today we hear about job enlargement. To be sure, in 
part, job enlargement has been accelerated by the 
process of automation that has been discussed at the 
Regional Conference this afternoon. The people in 
an automatized organization must exercise a different 
and higher level of judgment than those in firms 
where automatization has not yet appeared. People 
are upgraded for their higher level of judgment, as 
they have been in the oil industry, which has largely 
gone through the automation process. Today we 
recognize that the worker is capable of exercising 
judgment, and so job enlargement is coming to re- 
place excessive specialization, which has been char- 
acteristic of the last few years. 

The concept of participation is bandied around a 
great deal today in industry. It represents, in one 
more way, a growth in management's confidence in 
people and their potentialities. When the idea of par- 
ticipation was first introduced, 10 or 15 years ago, it 
came with the idea that we needed more “democ- 
racy” in industry. However, the rather naive idea 
that democracy implies that everyone is going to de- 
cide everything is not the core of the concept of par- 
ticipation. 

There is quite another characteristic of democracy 
which is relevant to participation. It is this: If people 
are freed from the restraints of rigid authoritarian 
control, then — given proper cicumstances and mo- 
tivation — they will help to create a better society. 
This is the concept of participation which we are 
gradually exploring and finding to be very fruitful. 

The work of my colleague, Joseph N. Scanlon, 
lecturer in the Department of Economics and Social 
Science at M.I.T., has led to the adoption of the par- 
ticipation idea harnessed and utilized in a special 
manner — the Scanlon Plan —in a number of indus- 
tries. Most of the companies which have adopted the 
plan are showing remarkable economic achieve- 
ments, above anything that would have been pre- 
dicted. 

We have a great deal more to learn about the 
limits of participation and about its potentialities, 
but the point I wish to make is simply this: Man- 
agement would not be experimenting at all with the 
idea if some fundamental attitudes had not shifted. 
Management has, today, a new confidence in people 
and what they are capable of doing. 

The field of executive development provides still 
another illustration of changes in managerial think- 
ing. Instead of seeking personnel for top management 
posts in a very small stratum of our industrial so- 
ciety, we are recognizing that potentialities, latent 
in many people, can be developed so that they can 
become capable of top management responsibility. 

A year and a half ago, I had the experience of at- 
tending a 13-nation European conference on the sub- 
ject of executive development. It was interesting to 
see how our European friends were only just begin- 
ning to grasp the importance of this concept which, 
after 15 or 20 years, is now quite familiar to us. For 
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generations Europeans have attempted to draw their 
managers from a very narrow segment of society on 
the assumption that this segment contained the only 
people with the necessary capacity. It was only when 
this small group could no longer supply the growing 
need that attempts were made to look lower down in 
the organization for potential leaders. 

Finally, in this connection, I refer again to our 
current emphasis on communications. When, through 
programs of communicating with employees, we at- 
tempt to tell them what we are about, we do so be- 
cause we have confidence in their good sense. 
Otherwise we would not bother to tell them. 

Not long ago one big company developed a series 
of films intended to enhance the economic education 
of its employees. It was designed to show people 
how their company operated, what its philosophy 
was, and how it fitted into the general economy. 
After this set of films was shown to people through- 
out the organization, | was talking with one of the 
executives about the problem of evaluating its effect. 
I was interested to find that the executive was not 
planning any “before and after” measure of attitude. 
Instead, he was trying to develop a method that his 
firm could use to indicate whether, as a result of 
seeing and discussing the film, people would take 
more variables into account as they considered the 
complex problems of our economy. You don’t talk as 
that executive did unless you have a pretty high level 
of confidence in the common sense and intellectual 
ability of the average person. He was saying, in 
effect: “People are bright enough, smart enough, and 
sensible enough so that they are likely to arrive at 
wise answers if they only recognize how many vari- 
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ables there are. I don’t argue that they ought to 
arrive at the same answers I do.” 

This development — this thread of a growing con- 
fidence in people and their potentialities — has 
not been a logical, planned result of management 
action. It is emerging out of trial-and-error experi- 
ence in dealing with people. As a result. instead of 
defining management as the direction and control of 
the elements of production — machines, money, 
processes (and, incidentally, people) — we are detin- 
ing it today as the conservation, the development, 
and the utilization of the human resources of indus- 
try. The emphasis is on people as a resource. 

The third and last thread in the picture that I 
want to talk about today is that of management's 
self-confidence in itself. The dominant characteristic 
of top management in our society 40 years ago was 
probably arrogance. The executives were on top of 
the heap, and they knew it. 

During the thirties, management came under se- 
vere attack from many quarters, and became under- 
standably insecure and defensive. But today, it seems 
to me, management has begun to achieve a genuine 
self-confidence. Executives display the kind of con- 
fidence characteristic of a respected profession, in- 
cluding a concern for ethics, and genuine humility. 

Perhaps some of you have seen Adolf Berle’s 
new book on the American capitalist.° It is the sec- 
ond one he has written in which he has pointed to 
the power that big corporations have in our econ- 
omy. However, there is an interesting change in his 
point of view in this book as compared to the one he 

® Adolf A. Berle, 20th Century Capitalist Revolution (New 
York: Harcourt Brace and Company, 1954). 
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wrote a few years back. The change is simply that 
he can see very little evidence that the managements 
of our big corporations have exercised their power 
in ways detrimental to society. They have exercised 
self-restraint. This is a facet of the self-confidence 
that is making management a real profession today. 
There are two or three other symptons of manage- 
ment’s emerging self-confidence which deserve men- 
tion. First, I would mention management's growing 
willingness to exercise authority in the real sense of 
that term, with readiness to accept the consequences. 
During the depression and post-depression days, 
when management was facing the tremendous prob- 
lems of militant unionism, there was a swing away 
from an authoritarian concept of authority to what 
almost amounted to anarchy. In many instances, 
management simply abdicated. We have come back 
to a balanced middle position in which management 
is willing to make decisions, to absorb the uncertain- 
ties which go into making them, and to accept the 
inevitable hostility that goes with the exercise of 
authority. No important decision pleases all. 
Incidentally, the personal pattern of adjustment 
to authority turns up frequently as significant in the 
research on leadership behavior. The adjustment 
pattern involves authority in several directions. First, 
how does the individual deal with authority above 
him? Is he too submissive to it or, on the other hand, 
is he too resentful of it? Can he live with it in a 
comfortable fashion? Second, how does he handle 
his own authority? Does he grab it too quickly; does 
he exercise it like the new “cop” on the beat? Or, on 
the other hand, does he try to avoid it? Does he try 
to evade consequences of exercising authority? Or 
does he accept the more difficult position of living 
with the responsibility, the anxiety, and the conse- 
quences of his actions and decisions? 
The second symptom of management's developing 
self-confidence is the acceptance of the fact that 
conflict and disagreement in human organizations 
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are inevitable: We have gone through a long period 
of searching for sweetness and light. We have hoped 
for that blessed state in which everyone will agree 
with everybody, everyone will love everybody, and 
no one will quarrel with anybody about anything. The 
simple fact is that if we had organizations like that, 
they would be completely “dead on their feet.” 

It is only in those organizations where people <is- 
agree, where new ideas can come up and be 
knocked down and be fought about, where people 
can differ sharply and sincerely about important is- 
sues, that we find growth and development and vi- 
tality. To seek for peace as a condition of health is 
basically nonsense. 

I have recently talked with a management con- 
cerned with the problems created by a rigid policy 
of promotion from within. This group was raising 
such questions as these: Are we getting enough new 
blood into the organization? Are we permitting the 
capable person — who happens to be a “porcupine” 
— to grow, to develop, and to climb in the organiza- 
tion? If we create a mold in which we all think 
alike, in which everyone agrees all the time, are we 
going to be able to meet the kind of problems that 
will surely face us a little farther down the road? 

One more evidence of management’s self-confi- 
dence is the fact that the line manager is coming to 
accept full responsibility for human relations and for 
personnel administration. For a long time there was 
a consistent attempt to get rid of this type of re- 
sponsibility. In fact, part of the impetus to the de- 
velopment of the field of personnel administration 
was an attempt of line management to slough off 
the responsibility of dealing with people. 

Management was not too busy: it simply wanted 
to avoid difficult, complex, and sometimes frighten- 
ing problems. We know now that we can’t operate 
an organization successfully by neglecting problems 
in human relations. The staff has its function — and 

(Continued on page 306) 
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Great Famines of the Past 


Man’s Ingenuity and Efficiency May Overcome Starvation, 


Putting an End to the Frightful Adversities That 


Blighted Europe and Asia in Times Past 


By JAMES A. TOBEY 


Ak, Famine, Pestilence, and Death; these are 

the Four Horsemen of the Apocalypse. With 

“breastplates of fire and jacinth and brim- 
stone,” they have ridden together down through the 
ages. In the somewhat fantastic prophesies of the 
Revelation, conquest was mounted on a great white 
horse, famine on a black horse, and disease on a red 
horse, while death inevitably followed on a pale 
horse. 

The fearful four horsemen rode jauntily, mock- 
ingly, when the first colonists came to the Americas. 
A year after the conquest of all Mexico by a little 
band of Spanish adventurers under Cortes, a terrible 
epidemic of smallpox swept across the land, claiming 
as its victims millions of the susceptible Indians. 
This scourge, previously unknown in the New World, 
was brought in 1520 by a Negro slave in the train of 
Narvaez, who came to compel stout Cortes to re- 
nounce his command, but failed in the attempt. A 
similar experience with pestilence occurred a few 
years later in Peru, and was to be repeated many 
times thereafter. 

Famine, disease, and hostile Indians were respon- 
sible for the failures of the first English endeavors 
to colonize in North America. In 1585 Sir Walter 
Raleigh enthusiastically sent 108 settlers to Roanoke 
Island in what is now North Carolina, but a year 
later all the survivors of this discouraged group re- 
turned to England, only a few days before relief 
arrived. A second company of 121 persons was dis- 
patched by Raleigh to Roanoke in 1587, but this 
colony disappeared without a trace. 

The Virginia colony, established at Jamestown in 
1607, was ravaged by starvation and disease, and 
barely survived through the valiant efforts of the 
leader, Captain John Smith. In 17 years 5,649 col- 
onists came to Virginia, but in 1624 only about 1,100 
remained. Some had, of course, become discouraged 
and had returned to the homeland, but many had 
succumbed to privation and disease, or had been 
killed by the Indians. 

The members of the Plymouth colony, founded in 
1620 by the Pilgrims, suffered a similar fate. During 
that first terrible winter in the bleak New England 
climate, more than one-half of the 101 original 
settlers were secretly buried in the hills, victims of 
malnutrition and other maladies. These Pilgrim 
Fathers were made of stern stuff, however; despite 
all disasters the colony endured and eventually pros- 
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pered. The survival of the English in America was 
moreover, undoubtedly aided by the fact that a con- 
sistent scarcity of food always had tended to keep 
down the Indian population. 

Since those early days the United States never has 
known famine in the true sense of the word — an ex- 
treme and general scarcity of food causing disaster 
among large sections of the population. To be sure, 
there have been numerous instances of undernutri- 
tion and even of starvation in local areas, and in 
1930 a situation approaching famine occurred in cer- 
tain farming sections, but this country has been 
spared the type of famine which has devastated 
other parts of the world. Some of the great famines 
of the past have taken their toll in the millions. 

In the annals of recorded history there have been 
at least 500 famines of such magnitude and of such 
fearful mortality as to impress and startle the chron- 
iclers. In North China, for example, a three-year 
famine from 1876-1879 is said to have caused 
9,000,000 deaths, while a series of famines, from 
1860 to 1900, in India, where famine has been called 
“only the exceptional aggravation of the normal mis- 
ery,” are alleged to have been responsible for 
15,000,000 deaths. In England alone, more than 200 
notable famines have been experienced since the be- 
ginning of the Christian Era, and these are but a 
small fraction of all that have occurred in Europe 
over the course of the centuries. 

The first widespread famine that we know any- 
thing about took place nearly 5,000 years ago during 
the Third Dynasty in Egypt. The story of it is carved 
on a stele of granite on the Island of Sahal in the 
first cataract of the Nile, and is attributed to King 
Zoser, of Tosorthros, who reigned over Egypt about 
2900 B.c. The monarch laments for the vast misfor- 
tune visited upon his country, saying that the Nile 
flood has not come for seven years. “Light is the 
grain,” he says, “there is lack of crops and all kinds 
of food. Each man has become a thief to his neigh- 
bor. . . . Torn open are the chests of provisions, but 
instead of contents there is air. Everything is ex- 
hausted.” 

About a thousand years later, when Joseph came 
to Egypt and gained the favor of the Hyksos king 
by interpreting a dream, famine again stalked the 
land. As chief administrator for the pharaoh, Joseph 
prepared for another seven lean years, a dearth 
which drove his father, Jacob, and his 10 brothers 
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out of Canaan into the valley of the Nile in search 
of sustenance. The narrative is told, better than I can 
tell it, in the Book of Genesis (Chapters 41-46). The 
Bible mentions 10 noteworthy famines, which were 
usually attributed to the wrath of God (II Samuel 
XXI). One of these was the 10-year famine which 
sent Naomi out of the land of Judah to the country 
of the Moabites, and evoked the eloquent plea of 
Ruth, “Entreat me not to leave thee.” In another of 
these Biblical famines, the siege of Samaria by the 
King of Syria, occurred the first recorded instance of 
cannibalism. As told in the Second Book of Kings, a 
woman complained bitterly to the King of Israel that 
she had bargained with another woman to boil and 
eat their sons, but that the other woman had hidden 
her son after partaking of the petitioner's. During 
the severe famines of the Middle Ages cannibalism 
often flourished, and was not punished. 

The glory that was Greece and the grandeur that 
was Rome were frequently dimmed by disastrous 
periods of famine, usually coupled with war and 
pestilence, with the pale horseman hovering near. 
Among the worst of these was a series of famines 
which began in Italy in 460 B.c. and extended over 
20 years. Then came the sack of Rome by the Gauls 
in 390 B.c. The barbarians took the city, but failed 
to capture the Capitol, which they besieged for 
seven months. Starvation was about to force the 
brave garrison to capitulate when for some inex- 
plicable reason the Gauls suddenly folded their tents 
and disappeared from the scene. Perhaps they, too, 
were hungry. 

Rome at the zenith of its power under Augustus, 
immediately preceding the Christian Era, seldom 
was visited by famine. So great was the extent of the 
Roman domains, so powerful the fleets of ships, and 
so potent the administrative system, that dearth in 
one section of the empire was promptly alleviated 
by the dispatch of grain from other areas. Most 
famines have been due, in fact, to absence or failure 
of effective methods for the distribution of food, as 
well as to such conditions as drought, floods and 
inundations, prolonged winters or summers, frost, 
and hail. Other factors which have promoted famines 
include war, epidemics, insect and rodent pests, de- 
forestation, and failure of a single food crop, such as 
rice, corn, wheat, or potatoes, upon which an entire 
nation depends for sustenance. A plague of locusts 
can ruin a food supply in a matter of hours. 

Thus, Nature and Man have been and are both re- 
sponsible for great famines. During the reign of 
Trajan, Rome came to the relief of her Egyptian 
colony when the Nile was low once again, but in the 
decade from 79 to 88 a.p. drought and famine pre- 
vailed and were accompanied by the violent volcanic 
eruptions and earthquakes which buried Pompeii 
and Herculaneum at the foot of Mount Vesuvius. In 
these years the blights of famine and pestilence fell 
upon Africa and Syria, the granaries of the Roman 
Empire; with resulting privation throughout the 
civilized world. 

The Norman conquest of England, dating from the 
day when William the Conqueror defeated Harold 
at the Battle of Hastings in 1066, was followed by 
widespread famine and pestilence. It was not the first 


292 


of such disasters in Britain, for there had been « ter- 
rible famine from 1005 to 1016, but in 1069 the 
scarcity of food was so great that the people con- 
sumed dogs, cats, horses, rats, and other animals, and 
cannibalism was said to have been rife among the 
hungry and destitute. Suffering continued unabated 
for many years during the reigns of William Rufus 
and Henry, and it became even more acute in the 
time of the crusading Richard Coeur de Lion (1157- 
1199). Another severe famine occurred in 1235, when 
20,000 persons are reported to have succumbed to 
starvation in London alone. 

Then came the terrible Black Death, the pandemic 
of bubonic plague, in the middle of the Fourteenth 
Century, which was preceded by, accompanied 
by, and followed by extensive famines. This tre- 
mendous epidemic came out of Asia to Venice in 
1347, and swept across Europe like an unquenchable 
fire, taking a toll that has been variously estimated 
at one-quarter to one-half of the entire population 
of that continent. The only human destruction com- 
parable to this in the whole of history was the pan- 
demic of influenza in 1918-1919. 

In the closing years of the unusually long reign 
of Louis XIV in France, from 1643 to 1715, famine 
and starvation were rife among the poorer subjects 
of this extravagant monarch who is so often called, 
or perhaps miscalled, “The Magnificent.” It is said 
that three-fourths of the people lived on a few hand- 
fuls of barley and oats, and that death and emigra- 
tion so reduced the population that every seventh 
house was empty. One of the king's current favorites, 
Madame de Maintenon, was accused of profiteering 
in the sale of grain and was mobbed by a hungry 
horde when she drove out of the gates of Versailles. 
A century or so later, famine was one of the factors 
that led to the frenzy of the French Revolution. An- 
other notorious period of starvation in France 
occurred during the siege of Paris in the Franco- 
Prussian War of 1870-1871. 

One of the significant famines of recent times was 
that which took place in Ireland in 1845-1846 as the 
result of the failure of the potato crop. A blight had 
struck the potatoes of Ireland in 1822, but the dis- 
aster of a quarter of a century later was even worse. 
About a quarter of a million persons are reported to 
have died of starvation and disease engendered by 
it during this period, and another million and a half 


emigrated to other lands, including the United: 


States. About this same time, in 1848, there was a 
severe famine in Germany, which also stimulated 
emigration to the American land of plenty. The 
“hungry forties” helped to inspire the invidious com- 
munist manifesto of Karl Marx (1847). 

Frightful as were these many adversities in Europe, 
they seem puny compared to some of the truly enor- 
mous famines in Asia in the past. Ten million per- 
sons are said to have died of starvation in India 
when the monsoons failed in 1769-1770, and there 
were other periods of famine amounting to catas- 
trophe in 1780 and 1790. China is reported to have 
experienced about 1,800 famines in the past 2,000 
years, of which several hundred have been on a 
really grand scale. The Russian peasant likewise has 

(Continued on page 308) 
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J. M. Faulkner Becomes Medical Director 


aMES M. FauLKNER, Dean of the Boston University School 

Medicine, has been appointed medical director of the Institute, 

effective next July. In announcing the appointment, James R. Kil- 
lian, Jr., 26, President, said: 

“We are fortunate in obtaining the benefit of the broad background 
and medical experience of Dr. Faulkner as Medical Director at M.I.T. 
In his new post he will have administrative responsibility for provid- 
ing comprehensive medical services for a community of approximately 
12,000 students, faculty, and employees.” 

Dr. Faulkner is a native of Keene, N.H., where he was born on 
December 16, 1898. He was graduated from Harvard College with the 
degree of bachelor of arts in 1920 and received his medical degree 
from the Harvard Medical School four vears later. From 1926-1927 he 
was assistant in medicine at Johns Hopkins Medical School, and from 
1928-1940 he was, first, an assistant in medicine, and later, an in- 
structor in medicine at the Harvard Medical School. It was in 1940 
that he was appointed assistant professor of medicine in the Boston 
University School of Medicine, and three years later became professor TT Pho 
of medicine in the Tufts College Medical School. In 1947 he returned Bo ele 
to the Boston University School of Medicine as Dean and Professor of | |. who becomes Medical Director at 
Clinical Medicine. MLI.T. on July 1, 1955 








Alumni Association Names Corporation Term Members 


Grace and Company, Cambridge (and this year’s 


HOTOGRAPHED below are the three nominees for 

P alumni term membership on the M.1.T. Corpora- president of the Alumni Association); Fred C. Koch, 
tion — mentioned in the Institute Gazette section "22, X-B, President, Wood River Oil and Refining 
item “Democracy in Action” in the March issue of | Company, Inc., Wichita, Kansas; and Max L. Water- 
The Review (page 246). Effective with the fiscal year man, “13, II, Vice-president, and Director, Singer 
of the Alumni Association which begins on July 1, Manufacturing Company, New York City. Messrs. 
1955, the following will serve for five years: Ferguson, Koch, and Waterman have held important 

Hugh S. Ferguson, ‘23, XV, President of Dewey posts in industry, and maintained an active interest 
and Almy Chemical Company, Division of W. R. in the Alumni Association and the Institute. 





Kampper, Belmont Math. Borniger Pach Bros., N.Y 

Hugh S. Ferguson, °23, XV Fred C. Koch, °22, X-B Max L. Waterman, °13, Il 
President, Dewey and Almy Chemical President, Wood River Oil and Refining Vice-president and Director, Singer 
Company (Grace Division), Cambridge Company, Inc., Wichita Manufacturing Company, New York City 
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Eisenhower Appoints Killian 


RESIDENT Eisenhower has appointed James R. 
r Killian, Jr., °26, a member of the Committee for 
the White House Conference on Education. Presi- 
dent Killian will be one of 32 persons selected to 
conduct a national conference on the nation’s educa- 
tional problems. The White House Conference on 
Education is part of a national plan to enlist citizen 
action to improve education. 

The Presidential Committee will assist states and 
territories, when requested, in planning and holding 
their conferences. It will also conduct a national 
conference on November 28 to December 1 of this 
year, and prepare a report to President Eisenhower 
on significant and pressing educational problems. 

Dr. Killian is chairman of the Army Scientific 
Advisory Panel. He is a member of the Executive 
Committee of the Association of Land Grant Col- 
leges, the Association of American Universities, the 
Science Advisory Committee of the Office of Defense 
Mobilization, and the Board of Visitors of the U.S. 
Naval Academy. 

Thompson Photograph 
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H. E. Lobdell, °17, Mrs. Edward O. Vetter, John G. Trump, ’33, Mrs. Day- 
ton H. Clewell, Walter G. Whitman, 717, E. 


* — 
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* 
Head table guests at the Dallas 
Conference included (left to right): Bernardo Elosua, 23, 








L. DeGolyer, Mr. Green, and President Killian 


Regional Conferences 
F ROM reports reaching The Review's editorial 
office, high enthusiasm was demonstrated by the 
700 Alumni and friends of M.I.T. who attended the 
Southwest Regional Conference in Dallas on Jan- 
uary 29, and the 275 additional well-wishers of Tech- 
nology who took part in the Third M.1.T. Midwest 
Conference in Cleveland on February 26. For sev- 
eral years the Institute’s Administration and Faculty 
have worked in close co-operation with alumni clubs 
in different parts of the country in developing con- 
ferences, particularly in industrial regions, that would 
report on the latest progress in science and _ tech- 
nology, as developed at M.I.T. 

This year the Dallas conference, held in the Hotel 
Adolphus, was devoted to “Frontiers in Science and 
Engineering”; the Third Midwest Conference, held in 
Cleveland’s Mid-Day Club, was given to a discussion 
of “The Beneficent Uses of Science.” Of particular 
significance is the fact that in both cases, approxi- 
mately half of those who attended were friends of 
M. I. T. who were invited by Technology Alumni. 
The high interest which the programs evoked was 
apparent in the number of questions that were asked 
after conclusion of each address, and the seriousness 
of discussion of current technological problems. 

The Southwest Regional Conference, sponsored by 
the M.I.T. alumni clubs of southwestern United 
States and Mexico, offered a full day’s program of 
intellectual stimulation, from registration at 9:00 A.M. 
to about 10 p.m. when James R. Killian, Jr., ’26, con- 
cluded his address. A welcome to those attending 
was extended by Dayton H. Clewell, ’33, President 
of the M.I.T. Club of Northern Texas. Professor 
Walter G. Whitman, 'I7, Head of the Department of 
Chemical Engineering, opened the conference ses- 
sion with an address “How Peaceful Uses of Atomic 
Energy May Affect Petroleum.” The text of Professor 
Whitman’s remarks appears on page 283 of this issue 
of The Review. The second of the morning confer- 
ence papers was delivered by John G. Trump, ’33, 
Professor of Electrical Engineering, who spoke on 
“Atomic Particles and Radiation — Friends of Medi- 
cine and Industry.” 

After luncheon, Norman B. Robbins, ’37, President 
of the M.I.T, Club of Fort Worth, opened the after- 


<4 Dr. Killian and Cecil H. Green, 23, visibly indicate the en- 
thusiasm and good will evidenced at the Dallas Conference. 
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Also present in Dallas, seated at 
the speakers’ table (left to right) were: Edward O. Vetter, 
"42. Robert E. Wilson, ’16, Dayton H. Clewell, ’33, Mrs. E. 


noon session with introductory remarks, which were 
followed by the showing of a motion picture por- 
traying the new industrial revolution which may be 
anticipated as a result of recent progress in auto- 
matic control equipment. The general theme of this 
motion picture was amplified by Professor C. Stark 
Draper, 26. Head of the Department of Aeronautical 
Engineering, who opened the afternoon conference 
discussions with an address on “Built-in Brains for 
Man-Made Birds.” The second conference paper of 
the afternoon was “The Changing Role of Manage- 
ment” by Douglas McGregor, Professor of Indus- 
trial Management, text of which is on page 287. 

Toastmaster for the evening banquet was Edward 
O. Vetter, A2, conference chairman, who introduced 
the two speakers of the evening and brought the 
day’s events to a successful conclusion. Robert E. 
Wilson, ’16, chairman of the Board of the Standard 
Oil Company (Indiana) and a member of the M.L.T. 
Corporation, spoke on “Maintaining the Pace of 
Scientific and Technological Development.” 

President Killian gave the final address of the 
evening. His talk, entitled “Making the Most of Our 
Human Resources,” emphasized the important role 
which colleges and universities play in the nation’s 
development. Viewed as opportunites for extraordi- 
nary service —for which the institutions of higher 
learning must make adequate preparations immedi- 
ately — was the growing number of students who 
might be expected to double college enrollment by 
1970. Although Dr. Killian’s remarks were drawn 
primarily from experience at M.I.T., he discussed 
the broader problem of higher education on a na- 
tional scale. 

Sponsored by the M.1.T. Association of Cleveland, 
the Third Midwest Conference on February 26 also 
provided a full day’s fare of thought-provoking dis- 
cussions on the beneficent uses of science. The morn- 
ing session was opened by William H. Robinson, Jr., 
24, who, as President of the M.IL.T. Association of 
Cleveland, presided at the morning session. Manson 
Benedict, ‘32, Professor of Nuclear Energy in the De- 
partment of Chemical Engineering, spoke on “Har- 
nessing the Neutron for the Research Laboratory.” 

John E. Arnold, *40, Associate Professor of Me- 
chanical Engineering, spoke on “Creative Engineer- 
ing and Product Design.” He outlined the growth of 
creative thinking, both in industry and in educa- 


tional fields. 
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L. DeGolyer. 
Hugh S. Ferguson, ’23, Mrs. Cecil Il. Green, C. S. Draper, '26, Mrs. John G. Trump, D. M. McGregor. 





Thompson Photography 


The afternoon session was presided over by Wil- 
liam C. Sessions, ’26, chairman of the Conference 
Committee. Professor Gordon S. Brown, ‘31, Head 
of the Department of Electrical Engineering, pre- 
sented the first afternoon conference paper entitled 
“Automation — It Touches All of Us.” 

The second, and final, speaker at the afternoon 
session was John G. Trump, °33, Professor of Elec- 
trical Engineering. In speaking on “The Beneficent 
Particles — Electrons,” Dr. Trump reviewed and il- 
lustrated some of the exciting medical and indus- 
trial advances which are being developed. 

Paul W. Litchfield, 96, chairman of the Board of 
the Goodyear Tire and Rubber Company, a dis- 
tinguished Alumnus of the Institute, and President 
of the Alumni Association in 1929-1930, was hon- 
ored at the banquet in a presentation made by Mr. 
Robinson, toastmaster. On behalf of the Alumni As- 
sociation, Mr. Litchfield was presented with a set of 
commemorative bone china plates, and a certificate 
of appreciation from the Alumni Association. 

Following Mr. Litchfield’s response to the presen- 
tation, Richard S. Morse, ’33, President of the Na- 
tional Research Corporation, spoke on “This Busi- 
ness of Research.” 

President Killian had been scheduled to make the 
address, “Bringing the Institute to You,” as the con- 
cluding event of the banquet, but was prevented 
from leaving Cambridge because of illness in his 
family. John E. Burchard, ’23, Dean of the School of 
Humanities and Social Studies, attended the Mid- 
west Conference in Dr. Killian’s stead, and delivered 
the message which M.I.T.’s Head had prepared espe- 
cially for this occasion. President Killian’s message 
called for an increase in the quality of higher edu- 
cation in the United States. A key point in any pro- 
gram aimed to accomplish this end is the need to 
strengthen science education in the secondary 
schools, for the universities can but build on the 
human material coming from the high schools. The 
problem is made difficult, in President Killian’s 
view, by the need to double the size of the nation’s 
educational system in the next 15 years or so. 

That the two 1955 Regional Conferences were 
stimulating was never questioned by any who 
attended either the Dallas or the Cleveland gather- 
ing. Plans are now under way to hold three Regional 
Conferences in different parts of the United States 
in 1956. 
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The following classes are planning to hold re- 
unions this year, and the listing given below in- 
cludes the information available to date on the 
locations and dates for these gatherings: 


1890 June 13. In conjunction with Alumni Day; 
possibly a Class Meeting after Alumni Day 
Luncheon. George A. Packard, Secretary, 25 
Avon Street, Wakefield. 

June 11. Annual meeting and reunion. The 
Country Club, Brookline. Harry H. Young, 
President, 290 Main Street, Cambridge 42. 

June 9-12. The Pines, Cotuit, Mass. Percy R. 
Ziegler, reunion chairman, 984 Memorial 
Drive, Cambridge 38. 

June 10-12. 50th reunion. Belmont Hotel, 
West Harwich, Mass. Fred W. Goldthwait, 
Secretary, 274 Franklin Street, Boston 10. 

June 10-12. Oyster Harbors Club, Osterville, 
Mass. Bryant Nichols, Secretary, 23 Leland 
Road, Whitinsville. 

June 10-12, Chatham Bars Inn, Chatham, 
Mass. John B. Babcock, 3d, reunion chair- 
man, Room 1-263, M.I.T., Cambridge 39. 

June 10-12. New Coonamessett Ranch, North 
Falmouth, Mass. Azel W. Mack, reunion 
chairman, 40 St. Paul Street, Brookline 46. 

June 14-15. Chatham Bars Inn, Chatham, 
Mass. Cocktail party, Hotel Statler, June 13, 
4:45-7:00 p.m. Ralph A. Fletcher, Secretary, 
Box 71, West Chelmsford. 

June 11-12. Sheldon House, Pine Orchard, 
Conn. Edward S. Farrow, reunion chairman, 
343 State Street, Rochester, N. Y. 


1891 


1900 


1905 


1907 


1910 


1915 


1916 


1920 





Class Reunions 





1921 June 13. Hotel Statler, Boston. Class meeting 
at 5:00 p.m. Carole A. Clarke, Secretary, 
215 Linden Avenue, Glen Ridge, N. J. 

1922 June 12. Sunday afternoon, Frank Wing's 


Home, 53 Chiltern Road, Weston, Mass. Pre- 
banquet get-together at Hotel Statler, June 
13. C. Yardley Chittick, Secretary, 41 Tre- 
mont Street, Boston 8. 

1925—June 10-12. June 10—Reunion Headquarters, 
Hotel Continental, 29 Garden Street, Cam- 
bridge. June 11— symposium and lunch with 
Class of 1930; banquet in evening at Fac- 
ulty Club. June 12—outing to Castle Hill, 
Ipswich, Mass. F. Leroy Foster, reunion 
chairman, Room 5-105, M.I.T., Cambridge. 


1930 June 10-13. 25th reunion. Baker House, M.I.T., 
’ Cambridge 39. Morell Marean, reunion 
chairman, 21 Rocky Ledge Road, Swamp- 
scott. George P. Wadsworth, deputy chair- 
man, Room 2-285, M.I.T. 
1935 June 11-12. Chatham Bars Inn, Chatham, 
Mass. Ernest E. Van Ham, reunion chairman, 
391 Broadway, Somerville. 
1940 June 11-12. Snow Inn, Harwichport, Mass. 
Robert A. Bittenbender, reunion chairman, 
287 Waban Avenue, Waban 68. 
1945 June 10-12. Hotel Curtis, Lenox, Mass. Re- 
* union chairmen: Thomas A. Hewson, 3 
Millbrook Road, Medfield; David A. Tra- 
geser, Concord Road, Wayland. 
1950 June 11-12. Treadway Inn, Coonamessett, 


North Falmouth, Mass. Donald R. Miller, 
reunion chairman, Stop and Shop, 393 D 
Street, South Boston 27. 








1955 Alumni Day 


CONFERENCE to be held in the morning on Alumni 

Day, June 13, similar to that which was held 
last year (entitled “The Next 10 Years”) is being 
planned by Avery H. Stanton, 25, chairman of the 
1955 Alumni Day Committee, and Donald W. 
Kitchin, 19, deputy chairman. 

The theme of the conference will be “Uses and 
Economics of the Peaceful Atom.” Edward L. Coch- 
rane, '20, M.I.T.’s Vice-president for Industrial and 
Governmental Relations, will serve as moderator for 
the panel group which will participate in the morn- 
ing program on Alumni Day. 

The panel will include John von Neumann who 
has recently been appointed a commissioner of the 
Atomic Energy Commission. Speaking on the topic 
of the peaceful atom, Dr. von Neumann will discuss 
its “impact on the physical and chemical sciences.” 
Another panel participant will be Dr. Shields War- 
ren, Professor of Pathology at the New England 
Deaconess Hospital. Dr. Warren, who was formerly 
director of the Division of Biology and Medicine, 
Atomic Energy Commission, will discuss the atom’s 
“impact on the life sciences.” Completing the panel 
group, Keith Glennan, President of the Case Insti- 
tute of Technology, will present his views on the 
atom’s “impact on our economy and way of life.” 
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A Look Ahead 


HE 130 members and guests who attended the 
Tsosth meeting of the Alumni Council on Mon- 
day, February 28, were treated to an unusual survey 
of current events taking place at the Institute. As 
President of the Alumni Association, Hugh S. Fergu- 
son, ‘23, opened the Council meeting after dinner at 
the Faculty Club. Principal speakers of the evening 
were Professor Jerome B. Wiesner, Director of the 
Research Laboratory of Electronics, and James R. 
Killian, Jr., ‘26, M.I.T. President, who has recently 
completed an important assignment in Washington. 

The major items on the business portion of the 
meeting have already been enumerated in the March 
issue of The Review or are treated editorially else- 
where in this section in this issue, and accordingly 
will be omitted as a part of this report. 

As chairman of the Alumni Fund Board for the 
current year, Theodore T. Miller, ’22, reported that 
§,220 Alumni had contributed $302,000 to the 1955 
Fund as of February 28. These figures represent 25 
per cent of Technology's active Alumni. 

In appreciation of his successful term as President 
of the Alumni Association for the year 1953-1954. 
Mr. Ferguson then presented a gavel to Horatio L. 
Bond, ’23. 

(Continued on page 298) 
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BUSINESS IN MOTION 





Io oer CoLtagusd on —— —— ... 


It is almost always the fact that an extruded shape 
costs more per pound than metal in a standard form, 
and that it offers economies only because it mate- 
rially reduces machining. Now Revere reports an 
unusual case in which an extruded shape actually 
costs 25 cents less per pound, so that it saves money 
in first cost as well as in finishing. Thus this shape, 


which is a large one, weighing 


is dense and uniform, due to the high pressure re- 
quired by the extrusion process; thus it is machined 
quickly and perfectly, with almost no rejects. As a 
secondary result of this, the customer does not have 
to keep excess metal in stock to take care of spoiled 
parts, and the inventory of metal is less than would 
be required otherwise. Scrap due to machining is 

much less, since details parallel 





62 pounds per foot, offers com- 
pound economies. 

The 
shape as supplied to a manu- 


illustration shows the 
facturer. It is a preformed disc 
13544” x5”, pickled and ready 
for finishing operations, which 
include drilling bolt holes and 
cutting cooling fins. The cus- 
tomer had previously tried plate 





and bar, and found costs exces- 





to the axis of extrusion are pre- 
formed, and only the holes and 
slots at angles to the axis have 
to be produced by machine tools 
in the customer’s plant. Also, 
Revere supplies the slugs in the 
correct thickness, eliminating a 
cutting-off operation for the cus- 
tomer. Incidentally, we are glad 
to supply extruded shapes either 
in slugs or long lengths; the 








sive. At this point, we were 
permitted to attack the problem. Our Product Engi- 
neers, Methods and Production Departments col- 
laborated closely with the customer, and the large 
and heavy extruded shape was developed. When fin- 
ished, the item becomes what is called an obturator, 
employed to dissipate the heat generated by the 
light source of a powerful searchlight. Copper was 
selected for this application because of its high ther- 
mal conductivity and resistance to corrosion. 

The manufacturer of this part reports a number 
of economies realized through the specification of 
the extrusion. One comes from the fact that the metal 


choice between the two depends 
upon various factors, such as the machine equip- 
ment in a customer’s plant, and the production work 
already assigned to it. 

Revere offers extruded shapes in copper and 
copper-base alloys, and aluminum alloys. They can 
save money. However, if you do not purchase such 
metals, please remember that your suppliers may be 
able to furnish you their materials, no matter what 
they are, in special ways or forms, to effect econo- 
mies. It would be a good idea to consult them in 
detail and make sure to take advantage of everything 


they can offer you. 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
Executive Offices: 230 Park Avenue, New York 17, N. V. 
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a UNIQUE application . . . of a NEW principle 
— for a BETTER instrument 


VDoelcam 
D-C Indicating Amplifier 


Write for Bulletin 1A15 


The D-C Indicating Amplifier, Model 2HLA-3, is a 
completely self-contained instrument for amplifica- 
tion and measurement of minute d-c signals. A new 
design concept utilizing the Doretcam Second- 
Harmonic Magnetic Converter as the input stage 
avoids the limitations of the usual mechanical type 
converters and results in improved performance. 


Ro | 


SOLOIERS FIELD ROAD - BOSTON 35 MASS 
, M. 





t and Control 


or 
Synchros * Gyros + Amplifiers * Microsyns * Serve Motors 
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As Director of the Research Laboratory of Elec. 
tronics, Dr. Wiesner stated that his laboratory had 
been established to provide a continuing research 
program on peacetime problems in the broad field of 
electronics, when the Radiation Laboratory was dis- 


> High Stability - banded, upon completion of its wartime program. 
> Wide Dynamic He discussed the basic philosophy underlying the 
Response operation and administration of the laboratory, and 
> Magnetic Input outlined its accomplishments in the past five years. 
1° For a full hour President Killian informed Council 

Linearity within 1°/, members of recent developments at the Institute. 
Zero-center meter The Institute faces important policies with regard 
Will drive recorders to enrollment, especially in view of the increasing 


number of young persons who will attend college in 
the future. The Institute can probably accept a 
slightly increased number of students in a few De- 
partments without adding significantly to its physical 
facilities, but there is a limit to such expansion. The 
high quality of M.I.T. education is attested by the 
fact that 10 per cent of all those receiving fellow- 
ships from the National Science Foundation elect to 
study at the Institute. A study made by Wesleyan 
University shows that M.I.T. is among the top five 
institutions in the number of graduates it sends into 
graduate work. Already 10 per cent of the under- 
graduate student body at Technology comes from 
foreign countries, and this condition is bound to 
(Continued on page 300) 
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problem: gravity 


Interested in it? So are we. For part of the advanced 
development program at Martin includes an over- 
all search into the basic laws of the univers¢ 
probing the unknown in any field that relates to 
airborne systems. 

Gravity is a personal problem to many creative 
engineers today: men who are lost in large engi 
necring organizations; anchored to non-creative 
and futureless jobs. Ceiling Zero, Alutude Zero. 

It you are one of those, you'd do well to look 
into the Martin story, For exciting new long-rang¢ 
developments have created many exceptional op 
portunities on projects of the highest priority and 
,imnportance. 

Contact J. M. Hollyday, Dept. 1-4, The Glenn 


L.. Martin Company, Baltimore 3, Maryland. 





MVE ZA FET 8 ae 


BALTIMORE -MARYLANO 





299 














G26 STANDBY 


+ 4 












— 
Packaged 12 mcfh plant designed and 
built by Draketown for... 

* Utility or Industrial standby 

* Peak shaving and augmentation 

* 100% Town or plant supply 


A Packaged Draketown Propane Plant will 
help you reduce demand charges; provide a 
supply of gas during curtailment periods. . . 
at the turn of a valve .. . or supply that out- 
lying section or plant 100% if desired. 





“ Good Gas Insurance “ 
if you have a gas problem, we can help you. 
We operate from coast to coast and overseas. 


Phone or write today—no obligation. 


eerings Construction 


ST 42ND STREET *« NEW YORK 36,N Y 











° — 
A Rhewardag 3 
Career 


al fperbeore 0. — ß 


Here’s an opportunity for ad- 

vanced microwave work with a 

company run by and for engineers. Your position 
is stimulating and your advancement gratifying 
when you join like-minded —2 men at 
Airtron, Inc. Secure your place in a field with a 
future by joining one of America’s leading designers 
and — of microwave relay and radar 
components. 


Profit sharing plan. 


Subsidized tuition for advanced study. 


Ideal suburban location in Metropolitan New 
York area. 


Excellent schools and recreational facilities. 


All the other usual benefits . 
vacations, credit union, etc. 


. . paid holidays, 


Write or call Mr. A. Eckerson, Industrial Relations 
Director, LInden 3-3762 


« 
AMittoæ 1123 West Hlizabeth Ave. 
—* Linden, New Jersey 


“*e 





THE INSTITUTE GAZETTE 
(Continued from page 298) 





affect the composition of the Alumni Association jy 
years to come. Likewise, the number of women stu. 
dents continues to increase. At present there are 195 
studying at the Institute, and this growing number 
presents problems as to whether the Institute has 
sufficient facilities to encourage more women stv- 
dents to enroll. 

Along with that of other colleges and universities, 
the educational pattern of M.I.T. is changing to meet 
modern requirements. The Wesleyan study, already 
referred to, shows that the nation’s ablest scholars 
tend to come from the high-cost, privately endowed 
institutions. The percentage of M.I.T. students who 
go into graduate work has been steadily increasing 
and now stands at about 25 per cent of the graduat- 
ing class. Despite increased tuition, today’s students 
pay only about 35 per cent of the cost of their Tech- 
nology education, as compared to 45 per cent for 
the year 1939-1940. Another innovation of increasing 
importance is the growing number of scholars who 
come to the Institute for special or advanced stud) 
for a semester or so. Now no effective mechanism 
exists for affiliating them with the Association. 

In a discussion of environmental factors, President 


Killian stated that the building program which the 


Institute has gone through during the past five years 
would meet earlier objectives with completion of the 
Kresge Auditorium and Chapel (to be dedicated on 
May 8) and the Compton Laboratories (to be begun 
this spring). He stressed the enthusiasm with which 
students had surveyed the need, and made proposals, 
for a student union and alumni center, but indicated 
the necessity of completing present commitments be- 
fore these new structures could be undertaken. 

Under miscellaneous items, President Killian 
stated that thoughts are already being given to the 


centennial celebration of M.1.T. to occur in 1961. Dr. 


Killian expressed the hope that a history of the mod- 
ern M.I.T. might soon be written, and that this 
would emphasize the influence that M.1.T. and tech- 
nical training have had on the development of the 
nation. He also announced that George R. Harrison, 
Dean of the School of Science, has accepted an as- 
signment to write a biography of Karl T. Compton, 
to be published by the McGraw-Hill Book Company. 

(Continued on page 302) 
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Here, at Tuscola, Illinois—site of the 
great National Petro-Chemicals 
Corporation installation—corrosion is 
a serious problem. 

In the manufacture of ethyl alcohol 
from ethylene, sulfuric acid is used. To 
combat the corrosive action of acid in 
the two large towers shown above... 
one a saturation absorber, the other a 
cleanup absorber . . . Graver provided 
definite safeguards. For example, the 





very “joints’’ of each of the towers were 
lined with special alloy strips. This is an 
exacting, difficult job, requiring unusual 
knowledge. 

Graver’s ability to fabricate alloy, 
stainless, clad, and other hard-to-work 
materials is exceptional, resulting from 
long experience and constant research. 
Where your problem is especially dif- 
ficult and superior craftsmanship is a 
must...call on Graver! 


... specialists in the fabrication of towers, 


tanks, pressure vessels 


GRAVER TANK & MFG.CO..|NC. 


East Chicago, Indiana 





CHICAGO « NEW YORK « PHILADELPHIA « EDGE MOOR, DEL. « ATLANTA « CATASAUQUA, PA. « PITTSBURGH « CLEVELAND 
DETROIT ¢ TULSA * SAND SPRINGS, OKLA. e HOUSTON « ODESSA, TEXAS « CASPER, WYO. « LOS ANGELES « FONTANA, CAL. 
SAN FRANCISCO 


301 

















Precision Electric 


HEAT TREATING 
FURNACES 





Industrial 


Dry Type 
Air-Cooled 


TRANSFORMERS 


2 VA to 
2000 KVA 











Static Type 


CONSTANT 
CURRENT 
REGULATORS 











MILWAUKEE 1, WISCONSIN 
Harold E. Koch, ‘22, President 

Elton E. Staples, ‘26, Exec. Vice President j 

Chester Meyer, ‘36, Works Manager t 








THE INSTITUTE GAZETTE 


(Continued from page 300) 





Linguistically Speaking 


HE role of modern languages in the curriculum of 
igen institute of technology was carefully reviewed 
on June 8, 1954, by the Visiting Committee on the 
Department of Modern Languages® whose report 
was presented to the M.I.T. Corporation on June 1] 
and released for publication in The Review on Sep. 
tember 29, 1954. A summation of the report is pre. 
sented below. 

The Department of Modern Languages must keep 
alert to opportunities to make new contributions to 
the educational picture of the Institute, in line with 
the new importance of foreign languages for Amer- 
cans. That it is doing this is shown by the way it has 
taken advantage of two recent decisions of the Fac. 
ulty to introduce timely subjects. Under the impetus 
of the report of the Committee on General Educa. 
tion of 1949, the Faculty voted enlarged scope of the 
humanities activities at the Institute, and more re- 
cently, it was decided to lighten the load of fresh. 
men so that by offering a number of elective subjects, 
a greater variety might be introduced into the first- 
year program. 

Beginning in the fall of 1953, the Department 
offered, to entering students having an unusually 
good background in French, opportunity to take 
humanities subjects in French, thus achieving a 
double benefit from putting their foreign language 
knowledge to work in the required humanities se- 
quence. Charles W. Rosen, Assistant Professor of 
Modern Languages, was brought to M.LT. especially 
to teach this course which has elicited favorable com- 
ments. 

The other innovation in subjects offered by the 
Department of Modern Languages in 1953-1954 was 
the addition of two freshmen electives—one in 


®Members of this Committee for 1953-1954 were: Rudolf 
laffenreffer, "95, chairman (deceased), James M. Barker, 
07, Antonio H. Rodriguez, ’21, Jean M. Raymond, ’34, John 
J. Desmond, Jr., Elton Hocking, W. Freeman Twaddell, and 
Father E. A. Walsh, S. J. 

Members of this Committee for 1954-1955 are: John J] 
Desmond, Jr., chairman, B. Edwin Hutchinson, ’09, Antonio 
H. Rodriguez, ’21, Horatio L. Bond, ’23, Jean M. Raymond 
*34, Franklin S. Cooper, ’36, Elton Hocking, and W. Freeman 
Twaddell. 
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Spoken German and the other in Spoken French — 
to provide students with an opportunity to speak a 
language they had studied for several years in high 
school. The availability of elective time in the fresh- 
man year provided opportunity to offer such courses. 
Entering students with three or more years of Ger- 
man or French are now offered two semesters of 
spoken language training. Emphasis is on pronuncia- 
tion and the patterns of conversation. 

Spanish was dropped from the curriculum last 
year because falling enrollments made it seem un- 
economical to continue to offer it for the present. A 
pronounced upturn in the other three languages is 
accounted for only by the addition of new language 
subjects and probably also by a new emphasis on 
oral work in elementary subjects. 

Over the last few decades, language requirements 
have been gradually reduced at the Institute as well 
as elsewhere in the country, a tendency which the 
Committee feels is most unfortunate. In establishing 
requirements for admission to M.I.T., the Committee 
feels that greater consideration should be given to 
some preliminary training in foreign languages. 
Thus, further language study at the Institute would 
be complementary and on a more advanced cultural 
level than has been possible in the past. 

The requirement that all doctoral candidates must 
show that they have a reading knowledge in two 
modern languages sufficient to read technical ma- 
terial in their field results in sizable enrollments in 
specialized language subjects. Graduate students in 
one semester achieve a minimum skill in getting the 
correct meaning from a scientific text. These sub- 
jects have become well known for teaching reading 
knowledge to graduate students more efficiently than 
any other method yet devised. 

The Committee was favorably impressed with re- 
search being undertaken in the Department. Morris 
Halle, Assistant Professor of Modern Languages, has 
directed a project on speech analysis. Especially in 
the last year, considerable progress has been made 
and instruments have been developed which dis- 
criminate between certain classes of English sounds 
on the basis of physical measurements. Another ac- 
tive project is that of translating from one language 
to another by means of automatic equipment, using 
modern computers with large-scale storage. A new 
journal, entitled Mechanical Translation, has been 
initiated at M.I.T. by Professor William N. Locke, 
Head of the Department of Modern Languages, 

(Continued on page 304) 
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and Victor H. Yngve, research associate in the Re. 
search Laboratory of Electronics and assistant pro- 
fessor of Modern Languages. 

The Committee feels that the Department of Mod- 
ern Languages shows, by the vigor of its new pro- 
grams in teaching and in research, that it is alert 
and forward-looking, and that the Department's 
program should receive continued encouragement. 


Technology and the Humanities 


HE Visiting Committee on the Department of 

Humanities* met in the Hayden Library Lounge 
at Cambridge and at the Algonquin Club in Boston 
on February 27, 1954. A report of the meeting was 
released for publication in The Review on Septem- 
ber 29, and a condensation is presented in the fol- 
lowing paragraphs. 

All eight members of the Committee were present. 
Also in attendance, representing the Institute’s Ad- 
ministration, were: James R. Killian, Jr., ’26, Presi- 
dent; John E. Burchard, ’23, Dean of the School of 
Humanities and Social Studies; George R. Harrison, 
Dean of the School of Science; and Julius A. Strat- 
ton, 23, Provost. Professor Howard R. Bartlett, Head 
of the Department of Humanities, together with 
John M. Blum and Edward N. Hartley, Associate 
Professors of History, represented the Department 
throughout the day. A considerable number of senior 
department faculty members joined the group for 
luncheon at the Faculty Club, and the administra- 
tive officers and department representatives joined 
the Committee for dinner and evening discussion at 
the Algonquin Club. 

The Committee took part with great interest in the 
discussions regarding the proposed Course XXI. Its 
members are unanimous in feeling that the develop- 
ment of this course is a natural and desirable evolu- 
tion for M.I.T. The evidence is that M.I.T. graduates 
in very substantia! numbers move out of the engi- 
neering and scientific fields and into the broader re- 
sponsibilities of administrative work. This has been 

® Members of this Committee for 1953-1954 were: James 
M. Barker, ’07, chairman, Raymond C. Rundlett, ’22, Andrew 
P. Kellogg, ’24, Jacques Barzun, Alan W. Brown, John J. 
Desmond, Jr., Theodore P. Ferris, and Thomas C. Mendenhall. 
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going on for many years. At present, however, it 
appears that the Institute may not be attracting 
enough top-grade candidates of the category who 
want a broad grounding in engineering or science, 
but whose major interest is in the direction of ad- 
ministration. Such men recognize the importance of 
a sound engineering or scientific foundation, but 

may feel that M. I.T. offers this with a greater de- 
gree of specialization than they feel is necessary for 
them. As a result, they may be lost to M.LT. in favor 
of other institutions which offer what the candidate 
thinks of as a less specialized, and hence broader 
preparation for life. 

At the present time the Institute offers the cur- 
riculum of Course XIV, Economics and Engineering, 
to the candidates who wish to concentrate in eco- 
nomics. This is working successfully, and should con- 
tinue to follow its present policy. The proposed 
Course XXI is designed to appeal to candidates who 
do not want to concentrate on engineering, science, 
or economics, but who recognize the importance of 
thorough grounding in these fields as preparation for 
careers involving broad social and industrial respon- 
sibilities. 

The Committee wishes to make its recommenda- 
tions specific in this matter of Course XXI by quot- 
ing with its approval the recommendations contained 
in a report on this subject to the M.I.T. Faculty 
Committee on Undergraduate Policy dated Decem- 
ber 31, 1953. This report was made by an ad hoc 
committee with a membership drawn from the facul- 
ties of the School of Humanities and Social Studies, 
the School of Science, the School of Engineering, 
and from the Institute Administration, with Dean 
Burchard as chairman. These recommendations follow: 

“I. (that) A four-year course of study be initiated 
at M.I.T. leading to a degree of S.B. without specifi- 
cation of science or engineering department. The 
curriculum of these four years shall consist of ap- 
proximately 60 per cent basic science and engineer- 
ing, 40 per cent humanities and social studies. 
Students concentrating in humanities would receive 
a degree in Course XXI; those concentrating in social 
sciences a degree in a modified and expanded 
Course XIV. 

“II. (that) The curriculum in science or engineer- 
ing be designed to permit a degree of S.B. with spe- 
cification of a professional department on completion 
of a fifth year or a degree of M.S. on completion of 
a sixth year. 


(Concluded on page 306) 
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“III. (that) To prevent indiscriminate sampling of 
subjects in humanities or social sciences, each stu- 
dent in the program be required to master a solid 
core of subjects comparable in both quantity and 
depth to that carried by a liberal arts major. 

“IV. (that) The supervision of the new four-year 
S.B. degree be primarily the responsibility of the 
School of Humanities and Social Studies with de- 
partmental responsibility resting with the department 
in which the core of subjects is offered. Students 
undertaking the fifth year for a degree with specifi- 
cation should, of course, be under the jurisdiction of 
the appropriate department of science or engineer- 
ing. 

“V. (that) Faculty action at this time be permis- 
sive and that the exact date of initiating Course XXI 
be left to the discretion of the Administration.” 


CHANGING ROLE OF MANAGEMENT 
(Continued from page 290) 

it is an important one — but it is not its function to 

be solely responsible for dealing with people. 

Let me summarize. [ have talked about three 
significant threads in the fabric of our industrial 
life which seem to be emerging as a pattern. These 
threads are all elements of basic attitude and phil- 
osophy on the part of management. The first is the 
belief that the willing collaboration of people is the 
only sound way to achieve the objectives of a free 
enterprise system. The second is the growing confi- 
dence in the abilities and the potentialities of the 
ordinary man. The third is the emerging genuine 
self-confidence that includes a good measure of hu- 
mility and a genuine social conscience. 

These attitudes are not, of course, characteristic 
of all managements, nor of all individuals within 
any given management. The three points of view, as 
are summarized above, get built into a system only 
gradually, but I think they are beginning to have a 
profound importance in our free enterprise system. 
Over the next 15 or 20 years we will see unsus- 
pected new developments resulting from these 
changes in management philosophy. 

(Concluded on page 308) 
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Famous 


BOSTONIAN 
FOOTSAVERS 


Over a period of years the name Foot- 


savers has become synonymous with 


“comfort.” Well-designed shoes _ of 
sound, studied construction that deliver 
buoyant restful lift to your feet. Every 
dip and curve of the foot is matched, 
cushioned and supported for a long 
styleful performance of effortless fit. 
Try Footsavers just once, and you'll see 
what we mean! 

Tech Men please note that membership in the Tech- 

nology Store entitles them to the Patronage Refund on 


purchases made in the Harvard Square Store. Tech 
Graduates may join at either store. 


The COOP 


Harvard Square Store 











CHANGING ROLE OF MANAGEMENT 
(Concluded from page 306) 


For many years Clinton S. Golden — one of the 
great statesmen in the labor movement — has beep 
saying that, by and large and in the long run, man. f 
agement gets the kind of labor relations it deserves, 
I think one can extend his statement and say that, f 
by and large and in the long run, management 
also gets the kind of organizational effectiveness that 
it deserves. 

I feel that management in this country is begin. 
ning to build a new, a healthier, and a more realistic 
relationship with the people who comprise our in- 
dustrial organizations. As you <an see, I am optimis- 
tic for the future. 


GREAT FAMINES 
(Continued from page 292) 
been a frequent victim of starvation, notably in 
1891, 1906, and 1911, although no reliable statistics 
are available as to the resulting mortality. 

In view of the present bitter hostility of the Rus- 
sian and Chinese communist regimes to everything 
American, it is interesting to note that our country 
has been most generous in the past in providing re- 
lief to these nations. When China was afflicted with 
famine in 1920-1921, the American Red Cross and 
the China Relief Fund spent 37,000,000 Chinese dol- 
lars in the feeding of 8,000,000 destitute persons. In 
the Russian famine of 1921-1923, about $70,000,000 
was made available for relief, mostly from the 
United States — our government alone having appro- 
priated $22,662,000 for this humanitarian purpose. 
With these funds, some 11,000,000 persons were fed. 
Gratitude is, of course, not one of the characteristics 
of the Communists. 

Famine is by no means a thing of the past. Such 
disasters have occurred within the last generation; in 
the Ukraine in 1933, for example, and undoubtedly 
will occur again. In the Old World, if not in the 
New, the growth of populations always tends to out- 
strip available food supplies. The United States, 
Canada, Australia, and some of the South American 
nations are fortunate in having surpluses of foods, 
but in most other parts of the world there are deficits 
and shortages. Following the devastation of World 
War II, food production declined drastically in 
Europe and Asia, but it increased in North America, 
so that our conations of victuals to distressed areas 
saved millions of persons from threatened famine. 

(Concluded on page 310) 
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Hotel COMMANDER 
CAMBRIDGE, MASS. 


By the Common facing Harvard ( 
and Radcliffe Colleges ; 


315 rooms of which 120 are transient single 

rooms and suites and the remainder consist of / 
1, 2, 3, and 4 room completely furnished house- 

keeping units. 


Colonial Dining Room Cocktail Lounge 


9 Function Rooms accommodating up to 450 persons 
Ten minutes by bus from M.I.T. AAA recommended 


Headquarters for Rotary, Kiwanis, Exchange and Quota Clubs. 
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Will taxes 
MARE You 


Mr. A or Mr. B? 


Mr. A’s estate of $200,000 paid a Federal tax 
of $31,500. 

Mr. B's estate of $200,000 paid only $4,800 
in Federal taxes. 

Mr. B cut the tax on his estate through plan- 
ning. He took advantage of all the opportuni- 
ties for cutting taxes that the law provides. 
Mr. A thought he was all set. 

Although Mr. B was worth no more than 
Mr. A when he died, he was able to provide 
$26,700 more financial protection for his family. 

Don’t take a chance on your family’s future 
welfare. Plan your estate, with the advice of 
your lawyer, in a way that will cut out un- 
necessary tax losses. Every dollar saved means 


just chat much more security for your family. 


Member 


Federal Deposit 


Insurance Corporation 
BACK BAY BRANCH : : 








She 
New England Trust Company 


Incorporated 1869 
135 DEVONSHIRE STREET 
At the Corner of Milk Street 


REMAINING ESTATE: 
$168.500 


$200,000 ESTATE OF MR. A 














Bex. 52.000 


REMAINING ESTATE: 
$195.200 


$200,000 ESTATE OF MR. B 


Our folder, “How Much Will Taxes Shrink 


Your Estate?”, will enable you to estimate 
quickly the tax on your estate. That will help 
you decide whether you have taken full advan- 
tage of many well established methods of saving 
taxes. It is costly to overlook any of these. 
Write or call our Trust Deparement for 
your copy of “How Much Will Taxes Shrink 


Your Estate?” 





99 NEWBURY STREET 


Boston, Mass. 
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a LL GREAT FAMIN ES 


4 (Concluded from page 308) 


Governments and international agencies are becom 

ing alert, however, to the situation. One of the most h 
promising events in the endeavor to cope with future 
famines has been the establishment of the Food and 
Agriculture Organization of the United Nations. 
When set up in 1945, under the able direction of 
Lord John Boyd-Orr, this was the first organization 
of the United Nations, and it has since proved its 
worth. One of the first activities of this agency was 
to make an appraisal of the world’s food position, 
which showed that conditions were much worse than 
most governments realized. More than that, how- 
ever, F.A.O. has suggested ways and means by 
which improvements can be achieved. Although the 
forces of Nature often seem overpowering, it is not 
too much to hope that in the future the ingenuity 
and efficiency of man may overcome famine and 
hunger in most parts of the world. 
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EVERY FINE CLOTHING SERVICE IS YOURS 
AT THE SIGN OF THE GOLDEN FLEECE 


Whether its good-looking and practical clothes for boys 
... Ready-Made, Special-Order or Custom clothing for 


men...or our celebrated furnishings... Brooks Brothers 





"Stapuisneo 8"? 


offer every fine clothing service...all reflecting our ex- 


acting standards of quality and good taste. 
Ready-Made Suits from $95 + Special Order S:its from $115 


ESTABLISHED 1818 


46 NEWBURY, COR. BERKELEY, 
BOSTON 16, MASS. 4 


74 EAST MADISON STREET, — oe SO a > 
| C(@@G6LOTHINGS) ) 1 





CHICAGO 2, ILL. 
— — — 
727 WEST SEVENTH ST., Mens Furnishings, Hats & Shoes 


LOS ANGELES 14, CALIF. 
346 MADISON AVENUE, COR. 44TH ST., NEW YORK 17,N. Y. 


165 POST STREET, 
BOSTON « CHICAGO « LOS ANGELES + SAN FRANCISCO 


SAN FRANCISCO 8, CALIF. 
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A New England Mutual Agent answers some questions about 


how the corporate dollar can benefit 


both your company and your key men 





THE BUSINESSMAN’S POINT OF VIEW is keenly under- 
stood by Kenneth R. Mackenzie, C.L.U. New 
England Mutual agent from Boston, Mass. For like 
so many of the Company’s specialists in business life 
insurance, Mr. Mackenzie has had extensive experience 
in the business world. He was a sales manager for over 
13 years before joining New England Mutual. Men 
with this understanding represent New England Mutual 
all over the country. Let one of them help with the 


problems in your business. 


Veena 


m NEW EN GLAND 
MUTUAL fa — — 


THE COMPANY THAT FOUNDED MUTUAL LIFE INSURANCE IN AMERICA — 1835 


INDIVIDUAL AND GROUP LIFE INSURANCE AND ANNUITIES 
FOR PERSONAL AND BUSINESS PROTECTION, AND RETIREMENT 


APRIL, 1955 


What are these two-way benefits? 

“Our deferred compensation plan will both protect the 
Company against financial loss if a key executive dies, 
and make it more attractive for him to stay with the 
Company throughout his career. Whatever happens, the 
tax treatment of the dollars involved will be favorable 


for both the key man and the corporation.” 


What other advantages are there for the corporation? 
“In case of the employee’s death before retirement, most 

of the proceeds are credited to the corporation’s surplus. 
These proceeds are tax free. In case of resignation, the 
cash value of the insurance is also credited to surplus. And 

the plan allows the corporation to answer the require- 


ments of each executive individually.” 


How does the key man benefit? 

‘He'll get more out of the deferred than the current com- 
pensation, because presumably he’ll be in a lower tax 
bracket when he retires. Then he knows the plan will pro- 
vide an additional source of income for his wife if he dies 
before retirement or within ten years after retirement. 
And he enjoys the added satisfaction and incentive of 
working under a plan which has been specially designed 


for him to improve his financial prospects for the future.” 


How do I know how your plan would work out for us? 
“The best thing to do is have a New England Mutual spe- 
cialist in business insurance adapt the plan to your needs. 
There’s no obligation, and, with the cooperation of your 
attorney, he’ll show you just how it will work out for both 

the company and the key man. Or you can send for more 
information by mail. Check your preference on the 


coupon below.” 


' y . 

; New Enc tanp Mutvat, 

P. O. Box 333-2M,Boston 17, Mass. 

! * * . . 

\ Please have a New England Mutual specialist 

‘— jn business insurance call on me. 

' p : , 

\ [] Please mail me more information. 
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PEACEFUL USES OF 
ATOMIC ENERGY 
(Continued from page 286) 


doubtful. Looking ahead 50 years, I foresee that 
atomic power almost certainly will be a significant 
factor even in the United States. 

Four years ago when I became a member of the 
General Advisory Committee, my attitude toward 
atomic power was about this: If it is not particularly 
needed in the United States at this time, why give it 
such a strong push? My attitude has changed quite 
completely. I now think it vital to support atomic 
power development with great urgency, not because 
the United States itself needs electricity from nuclear 
fission, today, but because sound public policy de- 
mands that we proceed vigorously to capitalize on 
the constructive potentialities of the atom. 

There are many other evident uses of atomic 
energy, quite aside from its highly publicized appli- 
cation for producing electric power. Eventually its 
application in biology and medicine may well bring 
more benefits to man than even power will. In agri- 
culture, all sorts of possibilities are being explored, 
such as the development of new and better strains 
by forced mutations and the studies of the movement 
of fertilizers into plants and through plants. A great 
deal of that which is new has been learned by studies 
with tagged atoms, and a good many preconceived 
ideas in fertilizer practice have been shown to be 


false and better methods are being developed. One 
little story I heard, about the elimination of a pest 
from a tropical island, will illustrate how broad our 
thinking must become when uses of atomic energy 
become commonplace. The female of a certain_pestif- 
erous fly leaves its larva in the skins of animals but 
this species has the unique characteristic that the 
female can mate only once during life. In the island 
set off as a test area, a large number of male flies 
were sterilized by irradiation. The net result was 
that the next generation never was born and the fly 
has disappeared from that test island. 

Many of you have had experience with one or an- 
other industrial uses of atomic energy. Neutron log- 
ging and gamma ray logging of wells, and the setting 
of radioactive markers in wells, are examples. Tech- 
niques are becoming available for “seeing” things 
underground and behind walls. The use of radio- 
active tracers provides a highly useful understand- 
ing of many kinds of physical phenomena and makes 
possible an intelligent attack on problems where 
man’s eyes are blind. 

I might inject here a little comment about our 
own work at M.I.T. where a great deal of basic 
scientific work is being done on nuclear energy. 
About three or four years ago we started a graduate 
course in nuclear engineering under the direction of 
Manson Benedict, ’32, Professor of Nuclear Engineer- 
ing in the Department of Chemical Engineering. 

(Concluded on page 314) 





Pittsburgh, Pa. 





GANNETT FLEMING CORDDRY AND CARPENTER, INC. 


Engineers 


HARRISBURG, PA. 


Branch Offices: 
Daytona Beach, Fila. 


Expressways, Toll Roads, Bridges and Airports. Traffic & Parking. Dams, Water Works, Sewage, Industrial Wastes 
and Garbage Disposal. Appraisals, Investigations and Reports. 


Philadelphia, Pa. 











Construction Managers 


K. W. RICHARDS '07 H. D. BILLINGS "10 


10 HIGH STREET 





The TREDENNICK-BILLINGS CO. 


Building a 


Cc. C. JONES "12 F. J. CONTI '34 


BOSTON, MASSACHUSETTS 
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GEARS 


Made to Your 
Specifications 


You and we can form a 
team—you to draw up 
the specifications; we to 
make the gears—that 
will be profitable to 
both of us. Gears of all 
types, all sizes, all ma- 
terials. Design-engineer- 
ing service available. 


Custom Gears 
Exclusively 


DIEFENDORF GEAR 
CORPORATION 


Syracuse 1, N. Y. 


DIEFEND:O:RF 


G E AR S&S 








AT YOUR SERVICE 


* 
SPECIALIZED ENGINEERING 
SPECIALIZED EXPERIENCE 
SPECIALIZED MACHINERY 


FOR 


TWISTING * BUNCHING 


STRANDING * FORMING 


ANS LAYING IW THE 
TEXTILE © WIRE * CORDAGE 
ano MANY OTHER INDUSTRIES 


WILL GET PROMPY ATTENTION 


HASKELL-DAWES 


MACHINE CO., INC. 
2131 E. ONTARIO STREET 
PHILADELPHIA 34. PA 
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Each part of every 

Curtis Universal Joint 

is made of specially 

selected steel, individ- 

ually heat-treated for 

a specific purpose. 

This care in manufac- 

ture is reflected in our 

catalog torque and load 

ratings — which are sub- 

stantiated by constant test- 
ing of production joints. 

That's why Curtis Joints are 

the most dependable, durable 

and trouble-free available —the 

standard of the industry. 


CURTIS UNIVERSAL JOINTS 


@ 14 sizes always in stock — bored 
or unbored hubs 

@ Fewer parts, simpler construction 

@ Complete equipment for govern- 
ment tests 


PLUS — facilities and engineering 
skill to handle special specification 
jobs at any time. 

Not sold through distributors. 


Write direct for free engineering 
data and price list. 


© CURTIS 
Trade Mark 


UNIVERSAL JOINT CO., INC. 
8 BIRNIE AVE., SPRINGFIELD, MASS. 
As near to you as your telephone 
A MANUFACTURER OF UNIVERSAL JOINTS SINCE 1919 





vc ——————— 
A Report 
TO M.LT. MEN 


In 1917 Walker Memorial Building was 
opened, a gift from Alumni for the welfare 
of M.L.T. students. In addition to including 
offices for student activities and serving as a 
student social center, this building houses 
the dining service. 













In 1953-54 nearly one million meals were 
served to staff and students and 57 dances, 
receptions and balls were held in Morss Hall. 
Morss Hall seats approximately 500 people. 
Thus, each chair served 2,000 people per 
year or 5.5 persons per day. We thank the 
Alumni for making these services possible. 


WALKER MEMORIAL 
DINING SERVICE 


e M.LT. e 
CAMBRIDGE 39, MASSACHUSETTS 
R. J. RADOCCHIA, Manager 
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HOLMES & NARVER, INC. 


ENGINEERS + CONSTRUCTORS 


JAMES T. HOLMES 
M.LT. ‘14 


D. LEE NARVER 
STANFORD ‘14 


828 S. Figueroa St., Los Angeles 17, California 


Telephone TRINITY 8201 








SYSKA & HENNESSY, INC. 


Engineers 





DESIGN *« CONSULTATION + £REPORTS 
WASTE DISPOSAL ° 
New York City 


POWER PLANT °* WATER SYSTEMS 








CHAUNCY HALL SCHOOL 


Founded 1828. The School that specializes in the preparation 
of students for the Massachusetts Institute of Technology. 


Ray D. Farnsworth, Principal 533 Boylston Street, Boston, Mass. 











LEONARD CONSTRUCTION COMPANY 
Engineers and Contractors 
SINCE 1905 
IN THE AMERICAS AND FAR EAST 


37 South Wabash Ave. 
Chicago 














| Robert K. Phelan °30 


PEACEFUL USES OF 
ATOMIC ENERGY 


(Concluded from page 312) 


Those of you engaged in oil refining or in the field 
of petro-chemicals may know him well. We are now 
designing a research reactor which we think will be 
the best reactor at any university in the country. It 
will have many values as a tool for education and 
research. In the first place, it will be put to use in 
the training of nuclear engineers. But, in addition, 
it will have many research potentialities in varied 
fields, such as solid state physics, metallurgy, bi- 
ology, and food technology. The Institute is living 
up to its responsibilities and its opportunities in the 
new field of nuclear science and engineering. 

In closing I would like to comment briefly on the 
President’s atoms-for-peace program. The United 
States proposed that an international agency be set 
up to disseminate information and offer help, 
through all the world, in the peaceful development 
of the atom. You probably recall that the United 
States volunteered to give 100 kilograms of fission- 
able material through this agency. The British 
agreed to give 20 kilograms. In addition, the United 
States proposed that an international conference be 
held for the exchange of scientific and technical in- 
formation on peaceful uses of atomic energy. The 
General Assembly of the United Nations unani- 
mously adopted our proposal. The Russians have 
agreed to participate, and the Conference will be 
held next August in Geneva. I feel that this agency 
and this conference are bold moves to get us off 
dead center, to awaken a spirit of co-operation 
among nations, and to make the atom man’s servant 
rather than his destroyer. 


TACONIC FARMS, INC. 


Laboratory Animals 


Germantown, N.Y. | 
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N. A. LOUGEE & COMPANY 
ENGINEERS AND CONSULTANTS 
* 
Reports—Appraisals—Depreciation Studies 
Rate Cases—Business and Economic Studies 
* 
120 BROADWAY NEW YORK 5, N.Y. 
N. A. LOUGEE ‘11 L. A. MATTHEWS ‘13 























J. W. McDONALD, Jr. ‘20 B. F. THOMAS, Jr. ‘13 
| E. S. WEST ‘40 
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BLANCHARD CONSTRUCTION CO. 
General Contractors 
Portland 1, Oregon 


2546 S.W. Vista Ave. 


M. A. Blanchard °36 
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PROFESSIONAL CARDS 





JACKSON & MORELAND 


Engineers and Consultants 





DESIGN AND SUPERVISION OF CONSTRUCTION 





REPORTS—EXAMINATIONS—APPRAISALS 





MACHINE DESIGN—TECHNICAL PUBLICATIONS 
BOSTON NEW YORK 


FAY, SPOFFORD & THORNDIKE 


Engineers 
Ralph W. Horne, *10 
William L. Hyland, °22 
Frank L. Lincoln, U. of Me., "25 
Howard J. Williams, °20 


John Ayer, °05 
Bion A. Bowman, ‘09 
Carroll A. Farwell, ‘06 


AIRPORTS — BRIDGES — TURNPIKES 
WATER SUPPLY, DRAINAGE AND SEWERAGE 
PORT AND TERMINAL WORKS 
BOSTON 


NEW YORK 





LESSELLS AND ASSOCIATES, INC. 
Research—Development—T esting—Consultation 
Mechanical Engineering—Mathematical Physics 

Electronics 
Write for Brochure 
916 Commonwealth Avenue 


BEacon 2-2380 
P. E. Kyle °39 T. A. Hewson “45 C. H. Kano "43 
R. F. Brodrick °48 A A. Kheiralla *47 


Boston 15, Mass. 


CLEVERDON, VARNEY & PIKE 


Consulting Engineers 


Hersert S. CLevervon '10 Wapo F. Pike *15 
Structural Designs Foundations 
Heating Ventilating and Plumbing Designs 
Industrial Buildings, Reports, Investigations 


120 TREMONT STREET BOSTON 8, MASS. 





EapirE, FREUND AND CAMPBELL 
CONSULTING ENGINEERS 
500 FirtH AVENUE New York 36, N. Y 


Mechanical — Electrical — Sanitary 
Air Conditioning — Power — Process Layouts 


J. K. Campbell, M.LT. 711 


MAURICE A. REIDY 


Consulting Engineer 
BRIDGES BUILDINGS 
STRUCTURAL DESIGNS FOUNDATIONS 
CONSTRUCTION CONSULTANT AND ARCHITECTURAL ENGINEER 


Estimates and Appraisals 


101 TREMONT STREET BOSTON, MASS. 





GIVEN BREWER 
Consulting Engineer 


Electric Strain Gage Analysis @ Stress Analysis 


MARION, MASS. TEL. 103, 110 


G. A. Brewer °38 


CHARLES NELSON DEBES AND ASSOCIATES 
ENGINEERS AND CONSULTANTS 
Architectural — Mechanical — Electrical — Structural 
Management — Plant Layout — Material Handling 
Acoustical 
ROCKFORD TRUST BLDG. 
C. L. Emery °32 C. N. Deses °35 


ROCKFORD, ILL. 
R. S. KNow.anp "40 





THE KULJIAN CORPORATION 
Consultants + Engineers * Constructors 
UTILITY @¢ INDUSTRIAL e¢ CHEMICAL 


Power Plants (Steam, Hydro, Diesel), Textile Plants, 
Water & Sewage Works, Oil Refineries, Pipe Lines, 
Army & Navy Installations, Air Fields, Hangars 


H. A. Kuljian ‘19 A. H. Kuljian "48 
1200 NO. BROAD ST., PHILADELPHIA 21, PA. 


Moran. Procror. Mueser & RUTLEDGE 
CONSULTING ENGINEERS 
Foundations for Buildings, Bridges and Dams; 


Tunnels, Bulkheads, Marine Structures, Soil Studies and 
Tests; Reports, Design and Supervision 


Wittiam H. Mueser °22 Puuup C. Rutrepce °33 








FABRIC RESEARCH LABORATORIES 


Incorporated 


Research, Development and Consultation 
for Textile and Allied Industries 


665 Boylston Street Boston, Mass. 


W. J. Hamevacer, “21 K. R. Fox, ‘40 E. R. Kasweit, ‘39 


Cuarves A. Macuire & AssociATES 


ENGINEERS 


PROVIDENCE Boston 











GILBERT ASSOCIATES, INC. 
ENGINEERS * CONSULTANTS * CONSTRUCTORS 
607 WASHINGTON ST. 
READING, PA. 

Malcolm G. Davis °25, Vice President Allen W. Reid "12, E. C. Edgar ‘35 
Steam, Hydro, Diesel Power Plants; Industrial Structures; 
Plant Safety, Labor Relations, Utility Rates, Valuations, 
Reports; Large Scale Purchasing; Industrial Laboratory 

New York * Philadelphia * Washington 
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CAPITOL ENGINEERING CORPORATION 
CONSULTING ENGINEERS 
Design and Surveys 
Roads and Streets 
Sewer Systems Water Works 
Planning Airports 
Bridges @ Turnpikes © Dams 

Executive Offices 

DILLSBURG, PENNSYLVANIA 

Dallas, Texas Rochester, N. Y. 


Robert E. Smith ‘41, Vice President 
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There is a difference between shuttles... 


...and that difference lies in the engineering. A 
shuttle may meet the highest standards for mate- 
rials and workmanship, but to be the right 
shuttle, it must be engineered by men who have 
a thorough knowledge of your looms. 


DRAPER shuttles are engineered by the same 
men who design DRAPER HIGH SPEED 
AUTOMATIC LOOMS. 


Draper shuttles are correct in size and construc- 
tion — tailor made to fit your needs. 





— 


When you order Draper shuttles you not only 


get the best, but the right shuttles. Strobolite photograph of Draper 
True Flight shuttle in action. 


O 
ATLANTA, GA 
DRAPER conromarsom | ceccnssot, 1c 


HOPEDALE, MASS. SPARTANBURG, S. C. 
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because it’s SELENIUM NEOPRENE 


The drawing above, amusing though it may be, is an accurate rendition of one of the 
problems that faces a cable attached to a drill. Strong sunlight tends to harden some cable 
jackets and make them brittle. Ultraviolet rays found in the sunlight help to cause cracks 
by forming ozone. These cracks are the point of entrance for moisture, dirt, water, and 
more sunlight. Eventually the cable breaks down from these causes. 

This is not so with TIREX. Its cured-in-lead Selenium Neoprene Armor will continue 
to protect the insulated conductors regardless of the operating conditions, including strong 
summer sun. Samples of TIREX Selenium Neoprene Armor have been exposed to sun- 
light continuously for nearly twenty years and still show no signs of cracking. 

TIREX was made to meet the problems encountered in mining. It was the first heavy- 
duty portable cord or cable made in this country. TIREX< still leads the field by having 
the toughest, most abrasion-resistant jacket known. If you aren’t using it now, why don’t 
you get some and see how much more work you get per length of TIREX. Your local elec- 
trical supply house has TIREX in stock, or can get it for you quickly. 
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SELENIUM NEOPRENE ARMORED Tl R FX 
SIMPLEX WIRE & CABLE CO., 79 Sidney St., Cambridge 39, Mass. 








To control headstock spindle speed over wide ranges, smootl 
and with no “chattering”, Morley-Machinery design engineers chosé ~ owt 


BX — 


a G-R Type 1700-B Variac Motor Speed Control. For setting spiral .“35 


feed accurately with provision for rapid starting 
chose another Variac Motor Speed Control. 


and stopping, they *~<% 


These designers had to be sure these controls would perform day 
after day under severe operating conditions. They looked the field _ 
over, made tests..... and finally selected G-R Variac Motor - 
Speed Controls. Here are the reasons for their choice 


~ The Variac Motor Speed Control operates from 50-60 cycle 34 
a-c power converts this power to dc and makes 4 
available all the advantages inherent in operation of d-c motors ; 


rapid, continuous speed control from zero 


there are no pulsations when operating at steady speed : * ‘Type 1701-A for Motor of 1/f5th hp and less . . . $75. 


Starting, stopping and reversing is accomplished instantly with 
a flick of a switch there is no creep whatever when set, Type 1700-8 (Illustrated) 


to zero 


ee This control uses selenium rectifiers, has no 


electron tubes is rugged insure 
long life with minimum maintenance 


G-R Variac Motor Speed Controls 
available in a variety of sizes from 1/15 to 
1-1/2 hp. Operation is from ordinary 
115-Volt lines. 


Where a manufacturer wishes to combine 
this control with equipment of his own man- 
ufacture, in his own cabinet, the basic 
elements are provided as a sub-assembly. 
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» Operation is smooth a simple knob adjustment permits + 2% 


— 


to full rated speed - 


. Tye l703-A. .°. . I/l2toNEhp . > .). GF. 
: 1/4and1/3hp . . ~. 170.08 
Type 1702-A. . . . 1/2and3/4hp : . . . 245.00 
mpewreen. .-, . Dip... 2s. » « Ce 
Tye 1705-A. , . . 1-1/2hp .... 495.00 

Strip-down models range from $67. 00 t to $328. 00 
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— Fill in Coupon Below for Complete Information 


GENERAL RADIO Company 275 Massachusetts Avenue, Cambridge 39, Mas 
Please send me complete ——— on VARIAC Motor Speed Contro 
Name — 

Company____— 
Street __ 


City 
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